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t e r m s  o f  s p e c i f i c  p a t t e r n s  o f  f u n c t i o n i n g  b e f o r e  a n d  a f t e r  s u r g e r y .
F o r  t h e  g r o u p  a s  a  w h o l e ,  p r e -  t o  p o s t - s u r g e r y  im p r o v e m e n ts  w e r e  fo u n d  
i n  p h y s i c a l  f u n c t i o n i n g  a n d  i n  m ood , w h e r e a s  s o c i a l / l e i s u r e ,  f a m i l y  a n d  
w ork  f u n c t i o n i n g  w e r e  a p p a r e n t l y  u n a f f e c t e d .  P o s t - o p e r a t i v e
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n e u r o p s y c h o l o g i c a l  t e s t s ,  w a s  u n im p a ir e d  i n  m o s t  c a s e s .  T h e r e  w a s so m e  
v a r i a t i o n  i n  o u t c o m e ,  h o w e v e r ,  a n d  c l o s e  e x a m in a t i o n  o f  t h e  i n d i v i d u a l  
c a s e s  r e v e a l e d  t h e  im p o r t a n c e  o f  s u c h  f a c t o r s  a s  f a m i l y  r e l a t i o n s h i p s ,  
s o c i a l  ' b u f f e r s ' ,  d e n i a l  a n d  ' h o p e l e s s n e s s '  i n  d e t e r m i n i n g  t h e  r e a c t i o n  
o f  t h e  i n d i v i d u a l  t o  t h e  s u r g e r y .
T h e f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  w e r e  c o n s i d e r e d  t o  h a v e  i m p l i c a t i o n s  
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w i t h  t h i s  p a t i e n t  g r o u p .
ACKNC^ LEDGEMEffrS
T h e r e  a r e  m any p e o p l e  w h o s e  h e l p  a n d  e n c o u r a g e m e n t  h a v e  b e e n  i n v a l u a b l e  
t o  me d u r in g  t h e  c o u r s e  o f  t h i s  s t u d y .  I t  i s  u n f o r t u n a t e  t h a t  s p a c e  
d o e s  n o t  p e r m it  me t o  nam e th e m  i n d i v i d u a l l y ,  b u t  I  b e l i e v e  t h a t  t h e y  
w i l l  k n ow  w ho t h e y  a r e .  T h ank  y o u  a l l .
V e r y  m any t h a n k s  a r e  d u e  t o  Dr S a n d r a  C a n t e r ,  my s u p e r v i s o r ,  t o  Mr
D o n a ld  L o n g m o re , o f  t h e  N a t i o n a l  H e a r t  H o s p i t a l ,  w ho f a c i l i t a t e d  t h i s  
s t u d y  a n d  t o  P r o f e s s o r  M agd i Y a c o u b , a l s o  o f  t h e  N a t i o n a l  H e a r t  w ho  
a l l o w e d  me t o  r e c r u i t  h i s  p a t i e n t s  i n t o  t h e  s t u d y .  My f a m i l y  d e s e r v e  a  
s p e c i a l  m e n t io n ;  w i t h o u t  t h e i r  s u p p o r t ,  t h i s  w o rk  w o u ld  n e v e r  h a v e  
r e a c h e d  i t s  p r e s e n t  s t a t e .  I  am m o s t  g r a t e f u l ,  t o o ,  t o  M rs P e n n y  
C o m p to n , w ho u n d e r t o o k  t h e  u n e n v i a b l e  t a s k  o f  t y p i n g  t h e  t h e s i s ,  a n d  t o  
Dr M ary H i l l ,  who  a d v i s e d  o n  t h e  s e l e c t i o n  o f  t h e  n e u r o p s y c h o l o g i c a l  
t e s t s .
F i n a l l y ,  I  m u s t  t h a n k  t h e  p a t i e n t s  w ho s o  w i l l i n g l y  g a v e  u p  t h e i r  t i m e
t o  t a k e  p a r t  i n  e i t h e r  t h e  p i l o t  o r  t h e  n e i n  s t u d y .  I  h o p e  t h a t  t h i s
t h e s i s  j u s t i f i e s  t h e i r  f a i t h  i n  m e.
CONTENTS
INTRODUCTION
STUDIES OF OPEN HEART SURGERY PATIENTS
2 : 1  I n t r o d u c t i o n
2 s 2  S t u d i e s  o f  t h e  'I m m e d ia t e '  im p a c t  o f  o p e n  
h e a r t  s u r g e r y  
2 : 3  S t u d i e s  l o o k i n g  a t  l a t e r  f u n c t i o n i n g :  
t h e  ' q u a l i t y  o f  l i f e '
2 : 4  C r i t i c a l  e v a l u a t i o n  o f  t h e  p r e s e n t  l i t e r a t u r e  o n  
r e c o v e r y  f r o m  h e a r t  s u r g e r y
2 : 5  P s y c h o l o g i c a l  a n d  S o c i a l  f a c t o r s  i n  r e c o v e r y :  
a  b r i e f  o v e r v i e w  
2 : 6  C o n c lu d in g  r e m a r k s :  I m p l i c a t i o n s  f o r  a  f u r t h e r
s t u d y
THE PILOT STUDY
3 : 1  R a t i o n a l e  
3 : 2  M eth od  
3 : 3  R e s u l t s
3 : 4  D i s c u s s i o n  o f  t h e  P i l o t  S tu d y  r e s u l t s  a n d  t h e i r  
i m p l i c a t i o n s  f o r  a  f u r t h e r  s t u d y
TOE MAIN STUDY; RATIONALE, AIMS & HYPOTHESES
4 : 1  R a t i o n a l e
4 : 2  A im s & H y p o t h e s e s
TOE WAIN STUDY: METHOD
5 : 1  S t u d y  D e s i g n  
5 : 2  S u b j e c t s
5 : 3  M a t e r i a l s  a n d  M e a s u r e s  
5 : 4  P r o c e d u r e
PAGE
6 . THE MAIN STUDY: RESULTS
6 : 1  P s y c h o l o g i c a l ,  P h y s i c a l  a n d  S o c i a l  F u n c t i o n i n g :  
P r e -  t o  p o s t - s u r g e r y  
6 : 2  C h a n g e s  i n  I n t e l l e c t u a l  F u n c t i o n i n g
6 : 3  P r e d i c t o r s  o f  l a t e r  f u n c t i o n i n g
6 : 4  I n d i v i d u a l  D i f f e r e n c e s
6 : 5  S u b j e c t s '  p e r c e p t i o n s  o f  f a c t o r s  c o n t r i b u t i n g  t o
t h e i r  ow n h e a l t h ,  t o  t h e  d e v e lo p m e n t  o f  h e a r t  
d i s e a s e  a n d  t o  t h e  o u tc o m e  o f  s u r g e r y  
6 : 6  T h e s p o u s e s '  e x p e r i e n c e s  o f  h e a r t  d i s e a s e  a n d
h e a r t  s u r g e r y
7. DISCUSSION
7 : 1  F i n d i n g s  o f  t h e  p r e s e n t  s t u d y
7 : 2  I m p l i c a t i o n s  o f  t h e  f i n d i n g s  o f  t h e  p r e s e n t  s t u d y
8. CONCLUSIONS
REFERENCES
APPENDICES 
Appendix 1
I n t r o d u c t o r y  L e t t e r  a n d  Q u e s t i o n n a i r e  f o r  t h e  P i l o t  S tu d y  
Appendix 11
I n t r o d u c t o r y  L e t t e r s ,  C o n s e n t  fo r m  a n d  I n t e r v i e w  S c h e d u le s  
f o r  t h e  M ain  S t u d y  
Appendix 111
T h e S e l f  C o n c e p t  S e m a n t ic  D i f f e r e n t i a l  
Appendix IV
T h e S u b j e c t s '  S e l f  S t a t e m e n t  I n v e n t o r y  
Appendix V '
T h e  S p o u s e s '  S e l f  S t a t e m e n t  I n v e n t o r y  
Appendix VI
T h e M c G il l - M e lz a c k  P a in  Q u e s t i o n n a i r e  ( m o d i f i e d  a f t e r  
M e n d e ls o n  & S e lw o o d ,  1 9 8 1 )
Appendix Vll
C a t e g o r i s a t i o n  o f  t h e  d i f f e r e n t  t y p e s  o f  c o m p l i c a t i o n s  
t h a t  o c c u r r e d  d u r i n g  t h e  a c u t e  p h a s e  
Appendix VI11
C l a s s i f i c a t i o n  o f  m e d i c a t i o n s  o r d e r e d  o n  d i s c h a r g e  fr o m
h o s p i t a l
Appendix IX
A s s ig n m e n t  o f  s u b j e c t s  t o  t h e  ' E s s e n t i a l l y  u n c o m p l i c a t e d '  
a n d  'M o re  c o m p l i c a t e d '  g r o u p s  a c c o r d i n g  t o  c o m p l i c a t i o n s  
a r i s i n g  d u r in g  t h e  c o n v a l e s c e n t  p h a s e  
Appendix X
C o r r e l a t i o n s  b e t w e e n  ' c h a n g e '  s c o r e s  o n  n e u r o p s y c h o l o g i c a l  
t e s t s  a n d  o t h e r  v a r i a b l e s
1 7 0
2 1 5
2 4 4
2 7 8
3 2 0
3 4 5
4 0 4
4 3 6
4 4 8
4 5 4
4 6 5
4 7 0
4 9 7
4 9 9
5 0 2
5 0 5
5 0 9
5 1 0
5 1 1
5 1 2
1 .  A g e d i s t r i b u t i o n  o f  t h e  s u b j e c t s
2 .  D i s t r i b u t i o n  o f  t h e  s u b j e c t s  w i t h  r e g a r d  t o  w h en  s u r g e r y
t o o k  p l a c e
3 .  D i s t r i b u t i o n  o f  T r a i t  A n x i e t y  s c o r e s  f o r  2 7  s u b j e c t s
4 .  D i s t r i b u t i o n  o f  s c o r e s  f o r  N e g a t i v e  S e l f  S t a t e m e n t s
5 .  D i s t r i b u t i o n  o f  s c o r e s  f o r  P o s i t i v e  S e l f  S t a t e m e n t s
6 .  D i s t r i b u t i o n  o f  t o t a l  s c o r e s  o b t a i n e d  o n  t h e  S e l f
S t a t e m e n t  I n v e n t o r y
7 .  D i s t r i b u t i o n  o f  S t a t e  A n x i e t y  s c o r e s  p r i o r  t o  s u r g e r y
8 .  D i s t r i b u t i o n  o f  S t a t e  A n x i e t y  s c o r e s  a t  t h e  a c u t e  p h a s e
a s s e s s m e n t
9 .  D i s t r i b u t i o n  o f  S t a t e  A n x i e t y  s c o r e s  a t  t h e  c o n v a l e s c e n t
p h a s e  a s s e s s m e n t
1 0 .  D i s t r i b u t i o n  o f  D e p r e s s i o n  s c o r e s  p r i o r  t o  s u r g e r y
1 1 .  D i s t r i b u t i o n  o f  D e p r e s s i o n  s c o r e s  a t  t h e  a c u t e  p h a s e
a s s e s s m e n t
1 2 .  D i s t r i b u t i o n  o f  D e p r e s s i o n  s c o r e s  a t  t h e  c o n v a l e s c e n t
p h a s e  a s s e s s m e n t
1 3 .  D i s t r i b u t i o n  o f  S e l f  C o n c e p t  s c o r e s  p r i o r  t o  s u r g e r y
1 4 .  D i s t r i b u t i o n  o f  S e l f  C o n c e p t  s c o r e s  a t  t h e  c o n v a l e s c e n t
p h a s e  a s s e s s m e n t
1 5 .  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s
o n  C o m p r e h e n s io n
1 6 .  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s
o n  S i m i l a r i t i e s
1 7 .  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s
o n  D i g i t  S p a n
1 8 .  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s
o n  D i g i t  S y m b o l
1 9 .  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s
o n  B lo c k  D e s i g n
2 0  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s
o n  I m n e d ia t e  r e c a l l
2 1 .  D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s
o n  D e la y e d  r e c a l l
FIGURES
PAGE
2 3 .
2 4 .
2 5 .
2 6 .
2 7 .
2 8 .
2 9 .
3 0 .
3 1 .
22. D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s  
o n  V i s u a l  R e p r o d u c t io n  2 2 4
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s  
o n  O b j e c t  L e a r n in g  2 2 5
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s  
o n  D i g i t  C o p y in g  2 2 5
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s
o n  S e t  T e s t  A 2 2 7
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s
o n  S e t  T e s t  B 2 2 7
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s
o n  S e t  T e s t  C 2 2 7
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s
o n  S e t  T e s t  D 2 2 8
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  'c h a n g e  s c o r e s  
o n  S t r o o p  A 2 2 9
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s  
o n  S t r o o p  B 2 2 9
D i s t r i b u t i o n  o f  p r e -  t o  p o s t - o p e r a t i v e  ' c h a n g e  s c o r e s  
o n  S t r o o p  C 2 2 9
PAGE
1 .  I n c i d e n c e  o f  ' p o s t  m i t r a l  p s y c h o s i s '  d u r in g  t h e  m id  
1 9 5 0 ' s  t o  e a r l y  1 9 6 0 ' s  ( a f t e r  K n o x , 1 9 6 3 )
2 .  C o r r e l a t e s  o f  r e d u c e d  t e s t  p e r f o r m a n c e  a t  9 d a y s  
p o s t - s u r g e r y  ( a f t e r  S a v a g e a u ,  1 9 8 2 )
3 .  A c o m p a r is o n  o f  t h e  t w o  a g e  g r o u p s  ( 5 5  y e a r s  a n d  u n d e r /
5 6  y e a r s  a n d  a b o v e )  w i t h  r e g a r d  t o  t i m e  s i n c e  s u r g e r y  
(6 m o n th s  o r  l e s s / 7  m o n th s  o r  m o r e )
4 .  A c o m p a r is o n  o f  t h e  tw o  a g e  g r o u p s  ( 5 5  y e a r s  a n d  u n d e r /
5 6  y e a r s  a n d  a b o v e )  w i t h  r e g a r d  t o  s e l f - r e p o r t e d  d i f f i c u l t y  
i n  c o n c e n t r a t i n g  s i n c e  s u r g e r y
5 .  T h e r e l a t i o n s h i p  b e t w e e n  t i m e  s i n c e  s u r g e r y  a n d  t h e  
r e p o r t i n g  o f  d i f f i c u l t i e s  i n  c o n c e n t r a t i n g  s i n c e  s u r g e r y
6 .  A c o m p a r is o n  o f  t h e  t w o  a g e  g r o u p s  ( 5 5  y e a r s  a n d  u n d e r /
5 6  y e a r s  a n d  o l d e r )  w i t h  r e g a r d  t o  s e l f - r e p o r t e d  c h a n g e s  
i n  m em ory s i n c e  s u r g e r y
7 .  T h e  r e l a t i o n s h i p  b e t w e e n  t i m e  s i n c e  s u r g e r y  a n d  t h e  
r e p o r t i n g  o f  c h a n g e s  i n  m em ory
8 .  T h e  d i s t r i b u t i o n  o f  r e s p o n s e s  t o  t h e  q u e s t i o n :  ' I n  g e n e r a l  
t e r m s ,  w o u ld  y o u  s a y  t h a t  y o u  w e r e  b a c k  t o  b e i n g  y o u r  o l d  
s e l f  y e t ? '  ( S u b j e c t s  g r o u p e d  b y  a g e  a n d  t im e  s i n c e  s u r g e r y )
9 .  T h e  p a t t e r n  o f  s e l f - r e p o r t e d  d e p r e s s i o n ,  t h e  s u b j e c t s  b e i n g  
g r o u p e d  b y  a g e  a n d  b y  t i m e  s i n c e  s u r g e r y
1 0 .  T h e  d i s t r i b u t i o n  o f  d e p r e s s e d  a n d  n o n - d e p r e s s e d  s u b j e c t s  
o n  r e p o r t e d  c h a n g e s  i n  m em ory a n d  c o n c e n t r a t i o n  s i n c e  
s u r g e r y
1 1 .  T h e  d i s t r i b u t i o n  o f  w o r r i e d  a n d  n o n - w o r r ie d  s u b j e c t s  
o n  r e p o r t e d  c h a n g e s  i n  m em ory a n d  c o n c e n t r a t i o n  s i n c e  
s u r g e r y
1 2 .  A c o m p a r is o n  o f  w o r r i e d  a n d  n o n - w o r r ie d  s u b j e c t s
o n  r e p o r t e d  c h a n g e s  i n  m em ory a n d  c o n c e n t r a t i o n  s i n c e  
s u r g e r y
1 3 .  D i f f e r e n c e s  i n  s e l f - r e p o r t s  o f  c h a n g e s  i n  m em ory a n d  
c o n c e n t r a t i o n  b e t w e e n  t h o s e  s u b j e c t s  w ho c o n s i d e r e d  
t h a t  t h e y  w e r e  t h e i r  ' o l d  s e l v e s '  a g a i n  a n d  t h o s e  w ho  
c o n s i d e r e d  t h a t  t h e y  w e r e  n o t
1 4 .  T h e  n a t u r e  o f  t h e  c o m p l i c a t i o n s  t h a t  o c c u r r e d  d u r in g  
t h e  ' a c u t e '  p h a s e  o f  r e c o v e r y
1 5 .  Sum mary o f  t h e  s c o r e s  o b t a i n e d  o n  t h e  S e l f  S t a t e m e n t  
I n v e n t o r y  b y  2 5  s u b j e c t s
1 6 .  P a t t e r n i n g  o f  t h e  r e s p o n s e s  o f  t h e  2 5  s u b j e c t s  t o  t h e  
S e l f  S t a t e m e n t  I n v e n t o r y  i t e m s
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Summary o f  t h e  a d d i t i o n a l  S e l f  S t a t e m e n t s  a d d e d  b y  so m e  
o f  t h e  s u b j e c t s  t o  t h e i r  I n v e n t o r i e s  1 7 6
T w e n ty  s e v e n  s u b j e c t s  g r o u p e d  a c c o r d i n g  t o  p r e - s u r g e r y  
' I n f o r m a t i o n  s t a t u s '  1 7 7
R e s p o n s e s  o f  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  'H ow  d o  y o u
f e e l  a s  r e g a r d s  t h e  o u tc o m e  o f  y o u r  s u r g e r y ? '  1 7 8
S t a t e  A n x i e t y  s c o r e s  o b t a i n e d  b y  t h e  s t u d y  s a m p le  a t  e a c h  
o f  t h e  t h r e e  a s s e s s m e n t s  1 7 9
R e s u l t s  o f  t h e  a n a l y s e s  u s i n g  t h e  W ilc o x o n  T e s t  o n  S t a t e  
A n x i e t y  s c o r e s  1 8 2
D e p r e s s i o n  s c o r e s  o b t a i n e d  b y  t h e  s t u d y  s a m p le  a t  e a c h
o f  t h e  t h r e e  a s s e s s m e n t s  1 8 3
B e c k  & B e c k ' s  ( 1 9 7 2 )  s c h e m e  e q u a t i n g  c l i n i c a l  r a t i n g  o f  
d e p r e s s i o n  w i t h  s c o r e s  o n  t h e  s h o r t  fo r m  o f  t h e  B e c k  
D e p r e s s i o n  I n v e n t o r y  1 8 4
C a t e g o r i s a t i o n  o f  s u b j e c t s  i n  p r e s e n t  s t u d y  s a m p le  
a c c o r d i n g  t o  d e g r e e  o f  d e p r e s s i o n ,  b a s e d  o n  s c o r e  
o b t a i n e d  o n  t h e  s h o r t  fo r m  o f  t h e  B e c k  D e p r e s s i o n  
I n v e n t o r y  18 4
R e s u l t s  o f  t h e  a n a l y s e s  u s i n g  t h e  W ilc o x o n  T e s t  o n  
D e p r e s s i o n  s c o r e s  1 8 6
P r e -  a n d  P o s t - o p e r a t i v e  g r o u p  d a t a  f o r  t h e  S e l f  C o n c e p t  
m e a s u r e  a n d  r e s u l t s  o f  W ilc o x o n  T e s t s  c a r r i e d  o u t  o n  e a c h  
p a i r  o f  s c o r e s  18 7
R e s p o n s e s  m ade b y  t h e  2 7  s u b j e c t s ,  p r i o r  t o  s u r g e r y ,  t o  
t h e  q u e s t i o n :  'A p a r t  fr o m  y o u r  h e a r t  c o n d i t i o n ,  h ow  d o  y o u
r a t e  y o u r  ow n g e n e r a l  h e a l t h ? '  1 9 0
R e s p o n s e s  m ade b y  t h e  2 5  s u b j e c t s ,  d u r in g  t h e  c o n v a l e s c e n t  
p h a s e  a s s e s s m e n t ,  t o  t h e  q u e s t i o n :  'A p a r t  f r o m  y o u r
h e a r t  c o n d i t i o n ,  h ow  d o  y o u  r a t e  y o u r  ow n g e n e r a l  h e a l t h  
a t  t h e  m o m en t? ' 1 9 1
Summary o f  t h e  s c o r e s  o b t a i n e d  b y  2 1  s u b j e c t s  o n  t h e  tw o  
p r e - o p e r a t i v e  p a i n  i n d i c e s  t a k e n  fr o m  t h e  MPQ 1 9 2
Summary o f  t h e  s c o r e s  o b t a i n e d  o n  t h e  f i v e  a c u t e  p h a s e  
i n d i c e s  f r o m  t h e  MPQ 1 9 4
Sum mary o f  t h e  r e s p o n s e s  o f  2 5  s u b j e c t s  w hen  a s k e d ,  d u r in g  
t h e  c o n v a l e s c e n t  p h a s e  a s s e s s m e n t ,  t o  co m p a r e  t h e  a m o u n t  
o f  p a i n  e x p e r i e n c e d  now  w i t h  t h e  am o u n t e x p e r i e n c e d  b e f o r e  
s u r g e r y  1 9 5
R a t i n g s  o f  p r e - o p e r a t i v e  c a r d i o v a s c u l a r  s t a t u s  f o r  2 5  
s u b j e c t s  1 9 6
R a t i n g s  o f  p o s t - o p e r a t i v e  c a r d i o v a s c u l a r  s t a t u s  f o r  2 3  
s u b j e c t s  1 9 6
PAGE
3 4 .
3 5 .
3 6 .
3 7 .
3 8 .
3 9 .
4 0 .
4 1 .
4 2 .
4 3 .
4 4 .
4 5 .
4 6 .
4 7 .
4 8 .
4 9 .
5 0 .
5 1 .
R e s p o n s e s  m ade d u r i n g  t h e  a c u t e  p h a s e  a s s e s s m e n t  t o  t h e  
q u e s t i o n :  'H ow  w e l l  d o  y o u  f e e l  t h a t  y o u  h a v e  r e c o v e r e d
fr o m  y o u r  o p e r a t i o n ? '  1 9 7
R e s p o n s e s  m ade d u r i n g  t h e  c o n v a l e s c e n t  p h a s e  a s s e s s m e n t  t o  
t h e  q u e s t i o n :  'H ow  w e l l  d o  y o u  f e e l  t h a t  y o u  h a v e  r e c o v e r e d
fr o m  y o u r  o p e r a t i o n ? '  1 9 7
R e s p o n s e s  m ade d u r i n g  t h e  c o n v a l e s c e n t  p h a s e  a s s e s s m e n t  t o
t h e  q u e s t i o n :  'C a n  y o u  s a y  h ow  w e l l  y o u r  r e c o v e r y
c o m p a r e s  w i t h  w h a t  y o u  w o u ld  h a v e  h o p e d ? '  1 9 8
I n c i d e n c e  o f  com p  1 i c a t i o n s  d u r i n g  t h e  a c u t e  p h a s e  o f  
r e c o v e r y  19 9
A m ount a n d  t y p e  o f  m e d i c a t i o n  o r d e r e d  o n  d i s c h a r g e  fr o m  
h o s p i t a l  f o r  2 4  s u b j e c t s  2 0 0
R e s p o n s e s  o f  t h e  2 5  s u b j e c t s  w h en  a s k e d ,  a t  t h e  c o n v a l e s c e n t  
p h a s e  a s s e s s m e n t ,  t o  c o m p a r e  t h e  num ber o f  m e d i c a t i o n s  t a k e n  
n ow  w i t h  t h e  n um ber t a k e n  p r i o r  t o  s u r g e r y  2 0 1
R e p o r t e d  c h a n g e s  i n  f a m i l y  l i f e  s i n c e  t h e  o n s e t  o f  h e a r t  
d i s e a s e  2 0 2
R e p o r t e d  c h a n g e s  i n  f a m i l y  l i f e  s i n c e  s u r g e r y  2 0 5
R e s p o n s e s  m ade b y  2 5  s u b j e c t s  a s k e d  t o  co m p a r e  t h e i r  f a m i l y  
l i v e s  now  w i t h  t h e i r  f a m i l y  l i v e s  p r i o r  t o  s u r g e r y  2 0 8
R e p o r t e d  c h a n g e s  i n  s o c i a l  l i f e  s i n c e  t h e  o n s e t  o f  h e a r t  
d i s e a s e  2 0 9
R e p o r t e d  c h a n g e s  i n  s o c i a l  l i f e  s i n c e  s u r g e r y  2 1 0
R e s p o n s e s  m ade b y  t h e  2 3  s u b j e c t s  a s k e d  t o  c o m p a r e  t h e i r  
s o c i a l  l i v e s  n ow  w i t h  t h e i r  s o c i a l  l i v e s  p r i o r  t o  s u r g e r y  2 1 2
P r e -  a n d  p o s t - o p e r a t i v e  g r o u p  d a t a  f o r  t h e
n e u r o p s y c h o l o g i c a l  t e s t s  ( p r e - o p e r a t i v e  s c o r e / p o s t - o p e r a t i v e  
s c o r e / ' c h a n g e '  s c o r e )  w i t h  p r e -  a n d  p o s t - o p e r a t i v e  m ood  
s c o r e s  2 1 7
Summary s c o r e s  f o r  t h e  p r e - t o  p o s t - o p e r a t i v e  c h a n g e  s c o r e s  2 1 9
C o r r e l a t i o n s  o f  p e r f o r m a n c e  o n  n e u r o p s y c h o l o g i c a l  t e s t s  
( p r e - o p e r a t i v e  s c o r e / p o s t - o p e r a t i v e  s c o r e / ' c h a n g e '  s c o r e )  
w i t h  p r e -  a n d  p o s t - o p e r a t i v e  m ood s c o r e s  2 3 5
D i f f e r e n c e  b e t w e e n  ' d e n i e r s '  a n d  t h e  r e s t  o f  t h e  s a m p le  o n  
a m o u n t o f  c a r d i a c  m e d i c a t i o n  o r d e r e d  o n  d i s c h a r g e  2 5 1
S i g n i f i c a n t  d i f f e r e n c e s  i n  c o n v a l e s c e n t  p h a s e  f u n c t i o n i n g  
b e t w e e n  ( a )  s u b j e c t s  w i t h  v s .  w i t h o u t  f a m i l y  h i s t o r y  o f  
h e a r t  d i s e a s e  a n d  ( b )  m a n u a l v s .  n o n -m a n u a l w o r k e r s  2 5 2
D i f f e r e n c e s  i n  t h e  num ber o f  w e e k s  t a k e n  t o  r e t u r n  t o  w ork  
b e t w e e n  ( a )  s u b j e c t s  w i t h  v s .  w i t h o u t  f a m i l y  h i s t o r y  o f  
h e a r t  d i s e a s e  a n d  ( b )  m a n u a l v s .  n o n -m a n u a l w o r k e r s  2 5 5
PAGE
5 2 .
5 3 .
5 4 .
5 5 .
5 6 .
5 7 .
5 8 .
5 9 .
6 0 .  
6 1 .  
6 2 .
6 3 .
6 4 .
6 5 .
6 6.
A g e d i f f e r e n c e s  b e t w e e n  ( a )  s u b j e c t s  w ho h a d  v s .  s u b j e c t s  
w ho h a d  n o t  h a d  p r e v i o u s  s u r g e r y  a n d  ( b )  s u b j e c t s  w ho w e r e  
v s .  s u b j e c t s  w ho w e r e  n o t  w o r k in g  a t  t h e  t i m e  o f  t h e  p r e ­
o p e r a t i v e  a s s e s s m e n t  2 5 8
D i f f e r e n c e s  b e t w e e n  a c u t e  p h a s e  ' g e n e r a l l y '  c o m p l i c a t e d  
a n d  u n c o m p l ic a t e d  g r o u p s  i n  c o n v a l e s c e n t  p h a s e  p h y s i c a l  
f  u n c t i o n i n g  2 6 2
D i f f e r e n c e s  i n  c o n v a l e s c e n t  p h a s e  p h y s i c a l  f u n c t i o n i n g  
b e t w e e n  g r o u p s  ( a )  w i t h  a n d  w i t h o u t  a c u t e  p h a s e  c a r d i a c  
c o m p l i c a t i o n s ,  ( b )  w i t h  a n d  w i t h o u t  a c u t e  p h a s e  r h y th m  
d i s o r d e r s ,  ( c )  w i t h  a n d  w i t h o u t  a c u t e  p h a s e  c e r e b r a l  
c o m p l i c a t i o n s  2 6 4
D i f f e r e n c e s  b e t w e e n  g r o u p s  w i t h  a n d  w i t h o u t  f a m i l y  
h i s t o r y  o f  h e a r t  d i s e a s e  o n  m e a s u r e s  o f  a c u t e  p h a s e  
f u n c t i o n i n g  2 6 6
D i f f e r e n c e s  b e t w e e n  g r o u p s  w i t h  a n d  w i t h o u t  f a m i l y
h i s t o r y  o f  h e a r t  d i s e a s e  o n  m e a s u r e s  o f  c o n v a l e s c e n t
p h a s e  f u n c t i o n i n g  2 6 7
D i f f e r e n c e s  b e t w e e n  g r o u p s  w i t h  a n d  w i t h o u t  f a m i l y  h i s t o r y  
o f  h e a r t  d i s e a s e  o n  m e a s u r e s  o f  c o n v a l e s c e n t  p h a s e  
f  u n c t i o n i n g  2 6 8
P r e - o p e r a t i v e  d i f f e r e n c e s  b e t w e e n  t h e  g r o u p s  w i t h  a n d  
w i t h o u t  p r e v i o u s  e x p e r i e n c e  o f  s u r g e r y  2 6 9
A c u te  p h a s e  d i f f e r e n c e s  b e t w e e n  g r o u p s  w i t h  a n d  w i t h o u t  
p r e v i o u s  e x p e r i e n c e  o f  s u r g e r y  2 7 0
C o n v a l e s c e n t  p h a s e  d i f f e r e n c e s  b e t w e e n  g r o u p s  w i t h  a n d  
w i t h o u t  p r e v i o u s  e x p e r i e n c e  o f  s u r g e r y  2 7 0
P r e - o p e r a t i v e  d i f f e r e n c e s  b e t w e e n  m a n u a l a n d  n o n -m a n u a l  
w o r k e r s  2 7 1
A c u t e  p h a s e  d i f f e r e n c e s  i n  p h y s i c a l  f u n c t i o n i n g
b e t w e e n  m a n u a l a n d  n o n -m a n u a l w o r k e r s  2 7 2
C o n v a l e s c e n t  p h a s e  d i f f e r e n c e s  b e t w e e n  s u b j e c t s  p r e s e n t l y  
w o r k in g  v s .  p r e s e n t l y  n o t  w o r k in g  a t  t h e  t im e  o f  t h e  p r e ­
o p e r a t i v e  a s s e s s m e n t  2 7 2
P r e - o p e r a t i v e  d i f f e r e n c e s  b e t w e e n  s u b j e c t s  p r e s e n t l y  
w o r k in g  v s .  p r e s e n t l y  n o t  w o r k in g  a t  t h e  t im e  o f  t h e  p r e ­
o p e r a t i v e  a s s e s s m e n t  2 7 3
A c u t e  p h a s e  d i f f e r e n c e s  i n  p s y c h o l o g i c a l  a n d  p h y s i c a l  
f u n c t i o n i n g  b e t w e e n  t h o s e  i n d i v i d u a l s  w ho w e r e  n o t  w o r k in g  
a t  t h e  t i m e  o f  t h e  p r e - o p e r a t i v e  a s s e s s m e n t  2 7 4
C o n v a l e s c e n t  p h a s e  d i f f e r e n c e s  i n  p s y c h o l o g i c a l  a n d  p h y s i c a l  
f u n c t i o n i n g  b e t w e e n  t h o s e  i n d i v i d u a l s  w ho w e r e  v s .  t h o s e  who  
w e r e  n o t  w o r k in g  a t  t h e  t i m e  o f  t h e  p r e - o p e r a t i v e  
a s s e s s m e n t  2 7 5
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T h e d i s t r i b u t i o n  o f  t h e  2 5  s u b j e c t s  a c c o r d i n g  t o  t h e  n um ber  
o f  n e u r o p s y c h o l o g i c a l  t e s t s  u p o n  w h ic h  t h e r e  w a s  a  p r e -  
t o  p o s t - o p e r a t i v e  d e t e r i o r a t i o n  i n  p e r f o r m a n c e  2 7 8
T h e d i s t r i b u t i o n  o f  t h e  2 5  s u b j e c t s  a c c o r d i n g  t o  t h e  n um ber  
o f  n e u r o p s y c h o l o g i c a l  t e s t s  u p o n  w h ic h  t h e r e  w a s  a  p r e -  
t o  p o s t - o p e r a t i v e  im p r o v e m e n t  i n  p e r f o r m a n c e  2 7 9
T h e  d i s t r i b u t i o n  o f  t h e  s u b j e c t s  a c c o r d i n g  t o  c h a n g e  i n  
s c o r e  o n  e a c h  o f  t h e  t h r e e  m e a s u r e s  o f  m ood 2 7 9
S um nary o f  t h e  ' e x t r e m e '  c a s e s ,  w h en  c h a n g e  i n  p e r f o r m a n c e /  
m ood i s  d e f i n e d  a s  a n  i n c r e a s e / d e c r e a s e  i n  s c o r e  o f  
g r e a t e r  t h a n  o n e  s t a n d a r d  d e v i a t i o n  o f  t h e  g r o u p  ' c h a n g e '  
s c o r e
T o sh o w  t h e  p r e -  a n d  p o s t - o p e r a t i v e  t e s t  s c o r e s  a n d  m ood  
s c o r e s  o f  t h o s e  s u b j e c t s  d e t e r i o r a t i n g  o n  t h r e e  o r  m o re  
p e r f o r m a n c e  m e a s u r e s ,  p l u s  t h e i r  a g e s ,  n um ber o f  g r a f t s  
p l a c e d  a n d  d u r a t i o n  o f  b y p a s s
T o  c o m p a r e  t h e  p r e - m o r b id  a n d  p r e - o p e r a t i v e  ' f u n c t i o n a l '
IQ s o f  Mr H , Mr R a n d  Mr B
T o s h o w  t h e  p r e -  a n d  p o s t - o p e r a t i v e  t e s t  s c o r e s  a n d  mood  
s c o r e s  o f  t h o s e  s u b j e c t s  im p r o v in g  o n  6 p e r f o r m a n c e  m e a s u r e s  
w h i l s t  d e t e r i o r a t i n g  o n  o n e , p l u s  t h e i r  a g e s ,  n um ber  
o f  g r a f t s  p l a c e d  a n d  d u r a t i o n  o f  b y p a s s  a l s o  sh o w n  2 8 9
T o sh o w  t h e  p r e -  a n d  p o s t - o p e r a t i v e  t e s t  s c o r e s  a n d  m ood  
s c o r e s  o f  t h o s e  s u b j e c t s  im p r o v in g  o n  f i v e  m e a s u r e s  o f  
p e r f o r m a n c e  a n d  d e t e r i o r a t e d  o n  t h r e e .  H i s  a g e ,  n um ber
o f  g r a f t s  p l a c e d  a n d  d u r a t i o n  o f  b y p a s s  a l s o  sh o w n  2 9 3
T o sh o w  t h e  p r e -  a n d  p o s t - o p e r a t i v e  t e s t  s c o r e s  a n d  m ood  
s c o r e s  o f  t h o s e  s u b j e c t s  im p r o v in g  o n  f o u r  o r  f i v e  m e a s u r e s  
o f  p e r f o r m a n c e  a n d  d e t e r i o r a t i n g ,  a t  m o s t ,  o n  o n e  m e a s u r e  
A g e ,  num ber o f  g r a f t s  p l a c e d  a n d  d u r a t i o n  o f  b y p a s s  a l s o  
sh o w n
Mr O 's  m ood s c o r e s  b e f o r e  s u r g e r y  a n d  a t  t h e  t i m e  o f  t h e  
c o n v a l e s c e n t  p h a s e  a s s e s s m e n t
Summary o f  Mr O ' s  p r e - o p e r a t i v e  p h a s e  p s y c h o l o g i c a l  
a s s e s s m e n t
Summary o f  Mr O ' s  a c u t e  p h a s e  p s y c h o l o g i c a l  a s s e s s m e n t
Mr P ' s  m ood s c o r e s  b e f o r e  s u r g e r y  a n d  a t  t h e  t i m e  o f  t h e  
c o n v a l e s c e n t  p h a s e  a s s e s s m e n t
Sum mary o f  Mr P ' s  p r e - o p e r a t i v e  p s y c h o l o g i c a l  a s s e s s m e n t
Summary o f  Mr P ' s  a c u t e  p h a s e  p s y c h o l o g i c a l  a s s e s s m e n t
Mr D ' s  m ood s c o r e s  b e f o r e  s u r g e r y  a n d  a t  t h e  t i m e  o f  t h e  
c o n v a l e s c e n t  p h a s e  a s s e s s m e n t
Summary o f  Mr D ' s  p r e - o p e r a t i v e  p h a s e  p s y c h o l o g i c a l  
a s s e s s m e n t
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8 4 .  Summary o f  Mr D ' s  a c u t e  p h a s e  p s y c h o l o g i c a l  
a s s e s s m e n t
8 5 .  Summary o f  Mr F ' s  p r e - o p e r a t i v e  p h a s e  p s y c h o l o g i c a l  
a s s e s s m e n t
8 6 .  Summary o f  Mr F ' s  a c u t e  p h a s e  p s y c h o l o g i c a l  a s s e s s m e n t
8 7 .  R e s p o n s e s  m ade b y  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  'H ow
im p o r t a n t  d o  y o u  c o n s i d e r  g o o d  h e a l t h  t o  b e ? '
8 8 .  Summary o f  t h e  r e s p o n s e s  o f  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  
'W h at d o  y o u  c o n s i d e r  a r e  t h e  f a c t o r s  t h a t  c o n t r i b u t e ,  f o r  
b e t t e r  o r  f o r  w o r s e ,  t o  y o u r  g e n e r a l  s t a t e  o f  h e a l t h
8 9 .  R e s p o n s e s  o f  t h e  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  'T o  w h a t
e x t e n t  d o  y o u  f e e l  t h a t  y o u  h a v e  c o n t r o l  o v e r  y o u r  own  
g e n e r a l  s t a t e  o f  h e a l t h ? '
9 0 .  Summary o f  t h e  r e s p o n s e s  o f  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  
'W h at d o  y o u  t h i n k  a r e  t h e  f a c t o r s  t h a t  h a v e  c o n t r i b u t e d  t o  
y o u r  d e v e l o p i n g  h e a r t  d i s e a s e ? '
9 1 .  R e s p o n s e s  o f  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  'O n c e  t h e  
o p e r a t i o n  i s  o v e r ,  w h a t  d o  y o u  t h i n k  a r e  t h e  f a c t o r s  t h a t  
c a n  i n f l u e n c e ,  f o r  b e t t e r  o r  f o r  w o r s e ,  t h e  o u tc o m e  o f  
y o u r  s u r g e r y ? '
9 2 .  Sum mary o f  t h e  R e s p o n s e s  o f  2 7  s u b j e c t s  t o  t h e  q u e s t i o n :  
'W h at d o  y o u  t h i n k  a r e  t h e  f a c t o r s  t h a t  h a v e  c o n t r i b u t e d ,  
f o r  b e t t e r  o r  f o r  w o r s e ,  t o  y o u r  r e c o v e r y  s o  f a r ? '
9 3 .  Sum mary o f  t h e  R e s p o n s e s  o f  2 2  s u b j e c t s  t o  t h e  q u e s t i o n :
'W h at d o  y o u  t h i n k  a r e  t h e  f a c t o r s  t h a t  h a v e  c o n t r i b u t e d ,  
f o r  b e t t e r  o r  f o r  w o r s e ,  y o u r  r e c o v e r y  o v e r  t h e  n e x t
s i x  m o n th s ? '
9 4 .  R e s p o n s e s  o f  2 2  s u b j e c t s  t o  t h e  q u e s t i o n :  'T o  w h a t  e x t e n t
d o  y o u  f e e l  t h a t  y o u  h a v e  b e e  i n v o l v e d  i n  y o u r  ow n c a r e
a n d  t r e a t m e n t  d u r i n g  y o u r  t i m e  i n  h o s p i t a l ? '
9 5 .  R e s p o n s e s  o f  2 2  s u b j e c t s  t o  t h e  q u e s t i o n :  'W as t h i s  am o u n t  
o f  in v o lv e m e n t  -  n o t  e n o u g h / j u s t  r i g h t / t o o  m uch -  f o r  y o u ? '
9 6 .  Sum mary o f  t h e  r e s p o n s e s  o f  2 2  s u b j e c t s  t o  t h e  q u e s t i o n :
'C a n  y o u  d e s c r i b e  t h e  w a y ( s )  i n  w h ic h  y o u  w e r e  i n v o l v e d  
( i n  y o u r  ow n c a r e  a n d  t r e a t m e n t  w h i l s t  i n  h o s p i t a l ) ? '
9 7 .  Sum m ary o f  t h e  r e s p o n s e s  o f  2 5  s u b j e c t s  t o  t h e  q u e s t i o n :
'W h at d o  y o u  t h i n k  a r e  t h e  f a c t o r s  t h a t  h a v e  c o n t r i b u t e d ,  
f o r  b e t t e r  o f  f o r  w o r s e ,  y o u r  r e c o v e r y  s o  f a r ? '
9 8 .  Sum mary o f  t h e  r e s p o n s e s  o f  2 5  s u b j e c t s  t o  t h e  q u e s t i o n :
'W h at a r e  t h e  f a c t o r s  t h a t  y o u  f e e l  c a n  i n f l u e n c e ,  f o r  
b e t t e r  o r  f o r  w o r s e ,  y o u r  r e c o v e r y  o v e r  t h e  n e x t  s i x  
m o n t h s ? '
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9 9 .
100.
101.
102.
1 0 3 .
1 0 4 .
1 0 5 .
1 0 6 .
1 0 7 .
1 0 8 .
1 0 9 .
110. 
111.
112.
1 1 3 .
1 1 4 .
Summary o f  t h e  s i g n i f i c a n t  r e l a t i o n s h i p s  b e t w e e n  r a t i n g  
o f  p e r c e i v e d  c o n t r o l  o v e r  ow n h e a l t h  a n d  o t h e r  v a r i a b l e s  
b e f o r e  a n d  a f t e r  s u r g e r y  3 3 9
Summary o f  t h e  c o r r e l a t e s  o f  t h e  e x t e n t  o f  p e r c e i v e d  
i n v o lv e m e n t  i n  ow n c a r e  a n d  t r e a t m e n t  a n d  i t s  
r e l a t i o n s h i p s  w i t h  m e a s u r e s  o f  e a r l i e r  an d  l a t e r  p h y s i c a l ,  
p s y c h o l o g i c a l  a n d  s o c i a l  f u n c t i o n i n g  3 4 1
D i f f e r e n c e s  b e t w e e n  ' a c t i v e '  a n d  ' p a s s i v e '  i n d i v i d u a l s  
i n  d u r a t i o n  o f  i l l n e s s  3 4 3
D i f f e r e n c e s  b e t w e e n  ' a c t i v e '  a n d  ' p a s s i v e '  i n d i v i d u a l s  
i n  d u r a t i o n  o f  h o s p i t a l i s a t i o n  3 4 4
D i f f e r e n c e s  b e t w e e n  ' a c t i v e '  a n d  ' p a s s i v e '  i n d i v i d u a l s
i n  t im e  t a k e n  t o  r e t u r n  t o  w o rk  3 4 4
R e s p o n s e s  m ade b y  2 5  s p o u s e s  t o  t h e  q u e s t i o n :  'H ow  d o
y o u  r a t e  y o u r  ow n g e n e r a l  h e a l t h ? '  3 4 6
R e s p o n s e s  m ade b y  2 5  s p o u s e s  t o  t h e  q u e s t i o n :  'T o  w h a t
e x t e n t  d o  y o u  f e e l  t h a t  y o u  h a v e  c o n t r o l  o v e r  y o u r  g e n e r a l  
s t a t e  o f  h e a l t h ? '  3 4 6
Summary o f  t h e  r e s p o n s e s  t o  t h e  q u e s t i o n :  'W h at d o  y o u  t h i n k  
a r e  t h e  f a c t o r s  t h a t  c o n t r i b u t e ,  f o r  b e t t e r  o r  f o r  w o r s e ,  t o  
y o u r  g e n e r a l  s t a t e  o f  h e a l t h ? '  3 4 7
Summary o f  t h e  r e s p o n s e s  t o  t h e  q u e s t i o n :  "W hat d o  y o u
t h i n k  w e r e  t h e  f a c t o r s  t h a t  c o n t r i b u t e d  t o  y o u r  h u s b a n d 's  
d e v e l o p i n g  h e a r t  d i s e a s e ? '  3 4 9
Summary o f  t h e  r e s p o n s e s  o f  2 5  s p o u s e s  t o  t h e  q u e s t i o n :
'O n c e  t h e  o p e r a t i o n  i s  o v e r ,  w h a t  d o  y o u  t h i n k  a r e  t h e  
f a c t o r s  t h a t  c a n  i n f l u e n c e ,  f o r  b e t t e r  o r  f o r  w o r s e ,  t h e  
o u tc o m e  o f  y o u r  h u s b a n d 's  s u r g e r y ? '  3 5 1
Summary o f  t h e  s c o r e s  o b t a i n e d  o n  t h e  S e l f  S t a t e m e n t  
I n v e n t o r y  b y  2 2  s p o u s e s  3 5 2
T h e  p a t t e r n i n g  o f  t h e  r e s p o n s e s  m ade b y  2 2  s u b j e c t s  o n  t h e  
S e l f  S t a t e m e n t  I n v e n t o r y  3 5 3
Summary o f  t h e  r e s p o n s e s  o f  2 5  s p o u s e s  t o  t h e  q u e s t i o n :
' A l l  i n  a l l ,  h ow  d o  y o u  f e e l  a b o u t  t h e  o u tc o m e  o f  y o u r  
h u s b a n d ' s  s u r g e r y ? ' 3 5 4
Summary o f  t h e  r e s p o n s e s  o f  t h e  2 5  w hen  a s k e d  i f  t h e y  h a d  
i n  a n y  w a y ( s )  b e e n  a f f e c t e d  b y  t h e i r  h u s b a n d s '  d e v e l o p i n g  
h e a r t  d i s e a s e '  3 5 5
Sum mary o f  t h e  r e s p o n s e s  o f  t h e  2 5  s p o u s e s  w h en  a s k e d  i f  
a n d  how  t h e i r  f a m i l y  l i v e s  h a d  i n  a n y  w a y ( s )  b e e n  a f f e c t e d  
b y  t h e i r  h u s b a n d s '  d e v e l o p i n g  h e a r t  d i s e a s e ? '  3 5 7
R e s p o n s e s  m ade b y  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :  'H ow
w e l l  d o  y o u  f e e l  t h a t  y o u r  h u sb a n d  h a s  r e c o v e r e d  fr o m  h i s  
s u r g e r y ? ' 3 5 9
1 1 5 .
1 1 6 .
1 1 7 .
1 1 8 .
1 1 9 .
120. 
121.
122.
1 2 3 .
1 2 4 .
1 2 5 .
1 2 6 .
1 2 7 .
1 2 8 .
129.
R e s p o n s e s  m ade b y  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n s  'C a n  y o u  
s a y  h ow  w e l l  t h i s  ( =  h u s b a n d 's  r e c o v e r y )  c o m p a r e s  w i t h  w h a t  
y o u  w o u ld  h a v e  h o p e d ? '  3 5 9
R e s p o n s e s  m ade b y  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
' G e n e r a l l y  s p e a k i n g ,  h ow  d o  y o u  f e e l  a s  r e g a r d s  y o u r  
h u s b a n d 's  r e c o v e r y  t o  d a t e ? '  3 6 0
R e s p o n s e s  m ade b y  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
' G e n e r a l l y  s p e a k i n g ,  h ow  d o  y o u  f e e l  a s  r e g a r d s  y o u r  
h u s b a n d 's  p r o g r e s s  o v e r  t h e  n e x t  s i x  m o n th s ? ' 3 6 1
Summary o f  t h e  r e s p o n s e s  o f  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
'W h at d o  y o u  f e e l  a r e  t h e  f a c t o r s  t h a t  c a n  i n f l u e n c e ,  f o r  
b e t t e r  o r  f o r  w o r s e ,  y o u r  h u s b a n d 's  r e c o v e r y  o v e r  t h e  n e x t  
s i x  m o n t h s ? '  3 6 2
Summary o f  t h e  r e s p o n s e s  o f  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
'D o  y o u  f o r e s e e  a n y  p r o b le m s  o c c u r r i n g  i n  t h i s  t i m e  (=  n e x t  
s i x  m o n t h s ) ? '  3 6 3
Summary o f  t h e  r e s p o n s e s  o f  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
'H a v e  y o u  n o t i c e d  a n y  c h a n g e s  i n  y o u r  h u sb a n d  s i n c e  h e  h a d  
h i s  s u r g e r y ?  I f  s o ,  p l e a s e  d e s c r i b e '  3 6 4
Summary o f  t h e  r e s p o n s e s  o f  t h e  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
'D o  y o u  f e e l  t h a t  y o u r  ow n l i f e  h a s  c h a n g e d  i n  a n y  w a y ( s )
s i n c e  y o u r  h u s b a n d  h a d  h i s  s u r g e r y ?  I f  s o ,  p l e a s e
d e s c r i b e  3 6 5
Summary o f  t h e  c h a n g e s  t h a t  t h e  2 2  s p o u s e s  h a d  h o p e d  m ig h t  
o c c u r  i n  t h e i r  ow n l i v e s  f o l l o w i n g  t h e i r  h u s b a n d s '  s u r g e r y ,  
i n d i c a t i n g  w h e th e r  o r  n o t  t h e s e  c h a n g e s  a c t u a l l y  o c c u r r e d  3 6 7
R e s p o n s e s  m ade b y  t h e  2 2  s p o u s e s  w h en  a s k e d  t o  c o m p a r e  t h e i r  
ow n l i v e s  n ow  w i t h  t h e i r  l i v e s  p r i o r  t o  t h e i r  h u s b a n d s '  
s u r g e r y  3 6 8
Summary o f  t h e  r e s p o n s e s  m ade b y  2 2  s p o u s e s  t o  t h e  q u e s t i o n :
'D o  y o u  f e e l  t h a t  y o u r  f a m i l y  l i f e  h a s  c h a n g e d  i n  a n y  w a y ( s )  
s i n c e  y o u r  h u s b a n d s  s u r g e r y ?  I f  s o ,  p l e a s e  d e s c r i b e  3 6 8
Summary o f  t h e  c h a n g e s  t h a t  t h e  2 2  s p o u s e s  h a d  h o p e d  m ig h t  
o c c u r  i n  t h e i r  f a m i l y  l i v e s  f o l l o w i n g  t h e i r  h u s b a n d s '  s u r g e r y  
i n d i c a t i n g  w h e th e r  o r  n o t  t h e s e  c h a n g e s  h a d  o c c u r r e d  3 6 9
D i s t r i b u t i o n  o f  t h e  r e s p o n s e s  o f  2 2  s p o u s e s  w h en  a s k e d  t o
c o m p a r e  t h e i r  f a m i l y  l i v e s  n ow  w i t h  t h e i r  f a m i l y  l i v e s
p r i o r  t o  t h e i r  h u s b a n d s '  s u r g e r y  3 7 0
R e s p o n s e s  m ade b y  t h e  s u b j e c t s  a n d  t h e  s p o u s e s  t o  t h e  
q u e s t i o n :  'H ow  w o u ld  y o u  r a t e  y o u r  ow n g e n e r a l  h e a l t h ? '  3 8 4
R e s p o n s e s  m ade b y  t h e  s u b j e c t s  a n d  t h e  s p o u s e s  t o  t h e  
q u e s t i o n :  'T o  w h a t  e x t e n t  d o  y o u  f e e l  t h a t  y o u  h a v e  c o n t r o l
o v e r  y o u r  g e n e r a l  s t a t e  o f  h e a l t h ? '  3 8 5
R e s p o n s e s  m ade b y  t h e  s u b j e c t s  a n d  t h e  s p o u s e s  t o  t h e  
q u e s t i o n :  'W h at d o  y o u  t h i n k  a r e  t h e  f a c t o r s  t h a t  c o n t r i b u t e
f o r  b e t t e r  o r  f o r  w o r s e ,  t o  y o u r  g e n e r a l  s t a t e  o f  h e a l t h ? '  3 8 5
PAGE
PAGE
1 3 0 .
1 3 1 .
1 3 2 .
1 3 3 .
1 3 4 .
1 3 5 .
1 3 6 .
1 3 7 .
1 3 8 .
1 3 9 .
1 4 0 .
1 4 1 .
1 4 2 .
1 4 3 .
Summary o f  t h e  s u b j e c t s '  a n d  s p o u s e s '  p e r c e p t i o n s  o f  t h e  
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C o r o n a r y  a r t e r y  v e i n  g r a f t  ( ' CAVG' )  s u r g e r y  i s  j u s t  o n e  o f  t h e  o p e r a t i v e  
p r o c e d u r e s  su b su m ed  u n d e r  t h e  g e n e r a l  h e a d in g  o f  'O p en  H e a r t  S u r g e r y ' .  
Common t o  a l l  o f  t h e s e  p r o c e d u r e s  i s  t h e  d i v e r s i o n  o f  t h e  c i r c u l a t i o n  
o u t s i d e  o f  t h e  b o d y  t o  a  m a c h in e  w h ic h ,  d u r in g  s u r g e r y ,  t a k e s  o v e r  t h e
f u n c t i o n s  o f  t h e  h e a r t  a n d  l u n g s ,  e n a b l i n g  t h e  s u r g e o n  t o  w ork  o n  a
s t i l l  h e a r t .
T h e  CAVG p r o c e d u r e  w a s  f i r s t  d e s c r i b e d  b y  F a v a lo r o  ( 1 9 6 8 )  a s  a  s u r g i c a l  
t r e a t m e n t  f o r  c o r o n a r y  a r t e r y  d i s e a s e .  T h e c o r o n a r y  a r t e r i e s  p r o v i d e  
t h e  h e a r t  m u s c le  w i t h  t h e  o x y g e n a t e d  b lo o d  e s s e n t i a l  f o r  t h e  m a in t e n a n c e  
o f  i t s  p u m p in g  a c t i o n .  I n  c o r o n a r y  a r t e r y  d i s e a s e ,  t h e r e  i s  a  n a r r o w in g  
o f  t h e  lu m en  o f  t h e s e  c o r o n a r y  a r t e r i e s ,  d u e  t o  t h e  d e p o s i t i o n  o f  f a t t y  
s u b s t a n c e s  o n  t h e i r  i n n e r  w a l l s  ( ' a t h e r o s c l e r o s i s ' ) .  B lo o d  f l o w  t o  t h e  
h e a r t  m u s c le  i s  t h u s  r e s t r i c t e d ,  g i v i n g  r i s e  t o  p a in  ( ' a n g i n a ' ) .  
I n i t i a l l y ,  t h i s  p a i n  m ay o n l y  b e  a s s o c i a t e d  w i t h  e x e r c i s e ,  b u t  a s  t h e  
c o n d i t i o n  p r o g r e s s e s ,  p a i n  m ay o c c u r  a t  r e s t .  I f  o n e  o f  t h e  n a r r o w e d  
c o r o n a r y  a r t e r i e s  i s  s u d d e n ly  b l o c k e d ,  p r e v e n t i n g  b lo o d  fr o m  r e a c h i n g  
t h e  a r e a  o f  h e a r t  m u s c le  s u p p l i e d  b y  t h a t  a r t e r y ,  a  m y o c a r d ia l
i n f a r c t i o n  ( ' h e a r t  a t t a c k ' )  w i l l  o c c u r .  T h e i n d i v i d u a l  w i l l  e x p e r i e n c e  
s e v e r e  p r o lo n g e d  c h e s t  p a i n ;  h e  m ay e v e n  d i e .  F a v a l o r o ' s  p r o c e d u r e  
i n v o l v e s  t h e  r e m o v a l  o f  a  s e g m e n t  o f  v e i n  f r o m  t h e  p a t i e n t ' s  l e g .
P o r t i o n s  o f  t h i s  v e i n  a r e  t h e n  u s e d  t o  fo r m  n ew  p a th w a y s  f o r  t h e  b lo o d  
t o  r e a c h  t h e  h e a r t  m u s c l e ;  o n e  e n d  o f  t h e  v e i n  i s  s e w n  t o  t h e  a o r t a  a n d  
t h e  o t h e r ,  t o  t h e  d i s e a s e d  a r t e r y  b e y o n d  t h e  n a r r o w e d  o r  b lo c k e d  a r e a .  
S y m p to m a t ic  r e l i e f  f o l l o w s  a s  t h e  b lo o d  s u p p ly  t o  t h e  h e a r t  m u s c le  i s
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r e s t o r e d ,  a l t h o u g h  R a n d a l ( 1 9 8 2 )  h a s  s u g g e s t e d  t h a t  so m e  o f  t h e  b e n e f i t s  
d e r i v e d  f r o m  t h i s  s u r g e r y  m ay b e  d u e  t o  a  p la c e b o  e f f e c t .
O v e r  t h e  y e a r s ,  t h e  num ber o f  CAVG o p e r a t i o n s  p e r f o r m e d  h a s  s t e a d i l y  
i n c r e a s e d  a n d  m o r t a l i t y  f r o m  s u c h  p r o c e d u r e s  h a s  d e c r e a s e d .  I n  1 9 7 7 ,  
2 2 9 7  CAVG o p e r a t i o n s  w e r e  c a r r i e d  o u t  i n  t h e  U n i t e d  K in g d o m , w i t h  a  
m o r t a l i t y  r a t e  o f  6 . 4 % .  T h i s  c o m p a r e s  w i t h  6 0 0 8  s u c h  o p e r a t i o n s  i n  
1 9 8 2 ,  w i t h  m o r t a l i t y  d ow n t o  3 . 2 % .  E n g l i s h  e t  a l  ( 1 9 8 4 )  p o i n t  o u t  t h a t  
t h e  1 9 8 2  f i g u r e  r e p r e s e n t s  a n  a n n u a l  r a t e  o f  10 7  o p e r a t i o n s  p e r  m i l l i o n  
p o p u l a t i o n  a n d  t h a t  t h i s  i s  w e l l  b e lo w  t h e  a n n u a l  r a t e  f o r  o t h e r  
c o u n t r i e s  s u c h  a s  A u s t r a l i a  ( 4 1 0  p e r  m i l l i o n  i n  1 9 8 2 )  a n d  t h e  USA ( 7 5 0  
p e r  m i l l i o n  i n  1 9 8 1 ) .  I n  1 9 8 1 ,  CAVG w a s  t h e  m o s t  com m on ly  p e r fo r m e d  
m a jo r  o p e r a t i o n  i n  t h e  USA ( B r a u n w a ld , 1 9 8 3 ) ,  w i t h  b e t w e e n  1 0 0 ,0 0 0  a n d  
1 2 5 ,0 0 0  p a t i e n t s  u n d e r g o in g  s u r g e r y .  R a n d a l ( 1 9 8 2 )  p o i n t s  o u t  t h a t  
t h e s e  i n d i v i d u a l s  c o n s t i t u t e d  j u s t  0 . 0 4 %  o f  t h e  p o p u l a t i o n  a n d  y e t ,  a t  2  
b i l l i o n  d o l l a r s  p e r  y e a r  ( a  c o n s e r v a t i v e  e s t i m a t e ) ,  CAVG a c c o u n t e d  f o r  
1% o f  t h e  t o t a l  US h e a l t h  b i l l .  I t  i s  p e r h a p s  n o t  a l t o g e t h e r  s u r p r i s i n g  
t h a t  so m e  w r i t e r s  s h o u l d  h a v e  d e s c r i b e d  CAVG s u r g e r y  a s  a n  ' i n d u s t r y '  
( e . g .  S t a n f o r d ,  1 9 8 2 ;  B r a u n w a ld , 1 9 8 3 ) .
Many s t u d i e s  h a v e  a t t e m p t e d  t o  c o m p a r e  t h e  r e l a t i v e  b e n e f i t s  o f  s u r g i c a l  
a n d  m e d i c a l  t r e a t m e n t  o f  c o r o n a r y  a r t e r y  d i s e a s e .  W h i l s t  t h e s e  s t u d i e s  
h a v e  n o t  b e e n  w i t h o u t  t h e i r  d i f f i c u l t i e s  a n d  d r a w b a c k s  ( s e e  R a h i m t o o la ' s  
1 9 8 2  r e v i e w ) , i t  d o e s  s e e m  t o  b e  t h e  c a s e  t h a t  s u r g i c a l  t r e a t m e n t  i s  
m o re  e f f e c t i v e  t h a n  m e d i c a l  i n  p r o l o n g i n g  t h e  l i v e s  o f  t h o s e  i n d i v i d u a l s  
w i t h  L e f t  M ain  C o r o n a r y  A r t e r y  d i s e a s e  ( 'LMCAD')  a n d  o f  t h o s e  w i t h
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t r i p l e  v e s s e l  d i s e a s e .  No s i g n i f i c a n t  d i f f e r e n c e s  h a v e  b e e n  f o u n d  
b e t w e e n  t h e  tw o  f o r m s  o f  t r e a t m e n t  i n  p r o l o n g i n g  t h e  l i v e s  o f  p a t i e n t s  
w i t h  d o u b le  v e s s e l  o r  s i n g l e  v e s s e l  ( o t h e r  t h a n  LMCAD) d i s e a s e .  
R a h im t o o la  c o n c l u d e s  t h a t  s u r g i c a l  t r e a t m e n t  i s  s i g n i f i c a n t l y  b e t t e r  
t h a n  m e d ic a l  t r e a t m e n t  i n  p r o v i d i n g  r e l i e f  f r o m  p a i n ,  a l t h o u g h  S t a n f o r d  
( 1 9 8 2 )  m a k es t h e  p o i n t  t h a t  p a i n  r e l i e f  i s  a s s o c i a t e d  w i t h  v e i n  g r a f t  
p a t e n c y  an d  t h a t  t h e r e  a r e  r e p o r t s  o f  10-15%  o f  g r a f t s  c l o s i n g  w i t h i n  
o n e  y e a r .  S t a n f o r d  s t a t e s  t h a t  a n g in a  r e c u r s  a f t e r  s u r g e r y  i n  
a p p r o x im a t e l y  5% p a t i e n t s  p e r  y e a r  a n d  t h a t ,  m o r e o v e r ,  s u r g e r y  m ay 
a c c e l e r a t e  a t h e r o s c l e r o s i s  i n  a r t e r i e s  w h ic h  w e r e  p a t e n t  p r i o r  t o  
s u r g i c a l  i n t e r v e n t i o n .  B o th  R a h im t o o la  ( 1 9 8 2 )  a n d  S t a n f o r d  ( 1 9 8 2 )  a g r e e  
t h a t  t h e r e  i s  n o  e v i d e n c e  t h a t  CAVG p r e v e n t s  h e a r t  a t t a c k s .
I n t e r e s t  i n  t h e  p s y c h o l o g i c a l  a s p e c t s  o f  h e a r t  s u r g e r y  g o e s  b a c k  t o  t h e  
1 9 5 0 ' s ,  b e f o r e  t h e  b y p a s s  p r o c e d u r e  w a s  i n t r o d u c e d .  A t  t h a t  t i m e ,  
s u r g e o n s  w e r e  p a r t i c u l a r l y  c o n c e r n e d  b y  t h e  h i g h  i n c i d e n c e  o f  p o s t ­
o p e r a t i v e  p s y c h i a t r i c  d i s t u r b a n c e s  o b s e r v e d  i n  t h e i r  p a t i e n t s  a n d  i t  w a s  
t o  p s y c h i a t r i s t s  t h a t  t h e y  t u r n e d ,  i n i t i a l l y ,  f o r  a n  e x p l a n a t i o n  o f  t h i s  
p h e n o m en o n . P s y c h i a t r i c  d i s t u r b a n c e  ( ' p o s t - c a r d i o t o m y  d e l i r i u m ' )  a l s o  
c o m p l i c a t e d  ' o p e n - h e a r t '  p r o c e d u r e s ,  i . e .  t h o s e  u s i n g  t h e  h e a r t - l u n g  
b y p a s s ,  b u t  a s  m o re  s t u d i e s  w e r e  c o n d u c t e d ,  i t  b e c a m e  a p p a r e n t  t h a t  
l a t e r  f u n c t i o n i n g  w a s  n o t  s e r i o u s l y  a f f e c t e d  b y  t h e s e  e a r l y  
c o m p l i c a t i o n s  a n d  s o  t h e  f o c u s  o f  r e s e a r c h  a t t e n t i o n  s h i f t e d  t o  a d d r e s s  
o t h e r  i s s u e s .  F i r s t l y ,  i n  v i e w  o f  t h e  c o s t l y  n a t u r e  o f  t h i s  fo r m  o f  
s u r g e r y ,  s u r g e o n s  h a v e  a p p e a r e d  t o  f i n d  i t  n e c e s s a r y  t o  j u s t i f y  t h e  
a c t i v i t y  i n  e c o n o m ic  t e r m s .  T h i s  h a s  l e d  t o  a  num ber o f  s t u d i e s
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e x a m in in g  r e t u r n  t o  w o rk  a f t e r  s u r g e r y ,  t h e  i d e a  b e h in d  t h i s  b e i n g  t h a t  
t h e  c o s t  o f  s u r g e r y  c a n  b e  j u s t i f i e d  i f  i t  i n c r e a s e s  p a t i e n t s '  
e m p l o y a b i l i t y .  A n o t h e r  c o n c e r n  h a s  b e e n  w i t h  w h a t  m ig h t  b e  te r m e d  
' q u a l i t y  c o n t r o l ' ;  f a l l i n g  m o r t a l i t y  a n d  m o r b i d i t y  r a t e s  h a v e  m e a n t  
t h a t  t h e  i n d e x  o f  ' g o o d  s u r g i c a l  t e c h n i q u e '  h a s  c h a n g e d  a n d  m uch  
a t t e n t i o n  i s  n ow  p a i d  t o  t h e  i n c i d e n c e  o f  p o s t - o p e r a t i v e  i n t e l l e c t u a l  
im p a ir m e n t  a s  v a r i o u s  m o d i f i c a t i o n s  a r e  m ade t o  t h e  o p e r a t i v e  p r o c e d u r e .  
F i n a l l y ,  so m e  w o r k e r s  h a v e  sh o w n  so m e  c o n c e r n  f o r  t h e  p a t i e n t  h i m s e l f  
a n d  h a v e  e x a m in e d  t h e  im p a c t  o f  t h e  s u r g e r y  o n  l a t e r  q u a l i t y  o f  l i f e .  
T h e s e  w o r k e r s  h a v e  a r g u e d  t h a n  a n  i n c r e a s e  i n  t h e  ' q u a n t i t y '  o f  l i f e  
c a n n o t  b e  j u s t i f i e d  i f  i t  i s  n o t  m a tc h e d  b y  a n  i n c r e a s e  i n  ' q u a l i t y ' .
T h e  p r e s e n t  s t u d y  ca m e  a b o u t  b e c a u s e  o n e  o f  t h e  s u r g e o n s  a t  t h e  N a t i o n a l  
H e a r t  H o s p i t a l  i n  L o n d o n  w is h e d  t o  h a v e  a  s e r i e s  o f  h i s  p a t i e n t s  
a s s e s s e d  f o r  p r e - t o  p o s t - o p e r a t i v e  c h a n g e s  i n  i n t e l l e c t u a l  f u n c t i o n .  I t  
w a s h i s  b e l i e f  t h a t  so m e  p a t i e n t s  w e r e  s u f f e r i n g  i n t e l l e c t u a l  im p a ir m e n t  
a s  a  c o n s e q u e n c e  o f  t h e  b y p a s s  p r o c e d u r e .  H o w e v e r , i t  w a s f e l t  t h a t  
m uch u s e f u l  i n f o r m a t i o n  c o u l d  b e  o b t a i n e d  i f  a  b r o a d e r  v i e w  o f  o u tc o m e  
w a s t a k e n  b y  l o o k i n g  a t  f u n c t i o n i n g  a l o n g  t h r e e  d i f f e r e n t  d i m e n s i o n s ,  
n a m e ly  t h e  p s y c h o l o g i c a l  ( a f f e c t i v e  a n d  i n t e l l e c t u a l  a s p e c t s ) ,  t h e  
p h y s i c a l  a n d  t h e  s o c i a l ,  a n d  b y  e x a m in in g  t h e  i n t e r - r e l a t i o n s h i p s  
b e t w e e n  t h e s e  d o m a in s  a t  d i f f e r e n t  p o i n t s  i n  t i m e .  A r e v i e w  o f  t h e  
a v a i l a b l e  l i t e r a t u r e  r e v e a l e d  t h a t  m o s t  s t u d i e s  t o  d a t e  h a d  b e e n  
n a r r o w ly  f o c u s e d ,  c o n c e n t r a t i n g  o n  o n l y  o n e  a s p e c t  o f  f u n c t i o n i n g .  
M o r e o v e r ,  p r e v i o u s  r e s e a r c h  h a d  b e e n  d o m in a te d  b y  t h e  s t u d y  o f  g r o u p s ,  
w i t h  l i t t l e  a t t e n t i o n  b e i n g  p a id  t o  i n d i v i d u a l  o u t c o m e s .  T h e  p r e s e n t
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s t u d y ,  b y  t a k i n g  a  b r o a d  v i e w  o f  o u tc o m e  a n d  b y  e x a m in in g  i n d i v i d u a l  
d i f f e r e n c e s ,  i s  a n  a t t e m p t  t o  r e m e d y  t h i s  d e f i c i t  i n  t h e  h e a r t  s u r g e r y  
l i t e r a t u r e .
STUDIES OF OPEN HEART SURGERY PATIENTS
2 :1  INTRODUCTION
A r e v i e w  o f  t h e  l i t e r a t u r e  c a r r i e d  o u t  d u r in g  t h e  p l a n n i n g  s t a g e s  o f  t h e  
p r e s e n t  s t u d y  r e v e a l e d  t h a t  w o r k e r s  i n  t h i s  p a r t i c u l a r  a r e a  h a v e  a d o p t e d  
o n e  o r  o t h e r  o f  tw o  m a in  a p p r o a c h e s .  T h e y  h a v e  b e e n  c o n c e r n e d  w i t h  t h e  
' im m e d ia t e '  im p a c t  o f  t h e  s u r g e r y ,  s t u d y i n g  t h e  p a t i e n t  d u r in g  a n d ,  f o r  
a  s h o r t  t i m e ,  a f t e r  h o s p i t a l i s a t i o n  o r  t h e y  h a v e  f o c u s e d  o n  t h e  
p a t i e n t ' s  l a t e r  f u n c t i o n i n g ,  h i s  ' q u a l i t y  o f  l i f e ' . T h e r e  h a s  b e e n  
l i t t l e  o r  n o  o v e r l a p  b e t w e e n  t h e  tw o  a p p r o a c h e s .
I n  v i e w  o f  t h e  f a c t  t h a t  t h e s e  tw o  a p p r o a c h e s  h a v e  e m e r g e d ,  t h i s  r e v i e w  
b e g i n s  b y  d i s c u s s i n g  e a c h  a p p r o a c h  s e p a r a t e l y .  T h e  c o n c l u s i o n s  d ra w n  
fr o m  t h i s  l i t e r a t u r e  o n  h e a r t  s u r g e r y  p a t i e n t s  a r e  f o l l o w e d  b y  a  b r i e f  
o v e r v i e w  o f  t h e  g e n e r a l  l i t e r a t u r e  o n  p s y c h o l o g i c a l  a n d  s o c i a l  f a c t o r s  
i n  r e c o v e r y  a n d  t h e  r e l e v a n c e  o f  t h i s  l i t e r a t u r e  t o  t h e  s t u d y  o f  h e a r t  
s u r g e r y  p a t i e n t s .
2:2 STUDIES OF THE 'IMMEDIATE' IMPACT OF OPEN HEART SURGERY
(
W it h in  t h i s  g r o u p  o f  s t u d i e s ,  t h e r e  h a s  b e e n  a  s h i f t  o f  e m p h a s i s  o v e r  
t i m e .  I n  t h e  e a r l y  d a y s  o f  h e a r t  s u r g e r y ,  t h e  1 9 5 0 ' s  a n d  1 9 6 0 ' s ,  b e f o r e  
t h e  i n t r o d u c t i o n  o f  t h e  ' b y p a s s '  p r o c e d u r e ,  a  c o n s i d e r a b l e  am o u n t o f  
i n t e r e s t  w a s  c o n c e n t r a t e d  o n  w h a t  h a s  v a r i o u s l y  b e e n  c a l l e d  ' p o s t - m i t r a l  
p s y c h o s i s '  o r  ' p o s t - c a r d i o t o m y  d e l i r i u m ' .  I n  a d d i t i o n ,  t o w a r d s  t h e  
l a t t e r  e n d  o f  t h i s  p e r i o d ,  t h e r e  w e r e  a  num ber o f  s t u d i e s  o f  t h e  n a t u r e  
a n d  i n c i d e n c e  o f  g r o s s  n e u r o l o g i c a l  c h a n g e s  f o l l o w i n g  o p e n  h e a r t
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s u r g e r y .
I n  r e c e n t  y e a r s ,  r e f i n e m e n t s  o f  t h e  o p e r a t i v e  p r o c e d u r e  h a v e  m e a n t  t h a t  
t h e  i n c i d e n c e  o f  t h e s e  c o m p l i c a t i o n s  h a s  r e d u c e d  q u i t e  s u b s t a n t i a l l y .  
F u r th e r m o r e ,  w i t h  t i m e ,  i t  w a s  r e a l i s e d  t h a t ,  a la r m i n g  a s  i t  w a s  a t  t h e  
t i m e ,  p o s t - o p e r a t i v e  ' p s y c h o s i s '  h a d  n o  s e r i o u s  i m p l i c a t i o n s  f o r  l a t e r  
f u n c t i o n i n g  ( s e e  F r a n k  e t  a l ,  1 9 7 2 ;  H e l l e r ,  e t  a l ,  1 9 7 4 ;  R a b in e r  a n d  
W i l l n e r ,  1 9 7 6 ) .  R e s e a r c h  i n t e r e s t  t h u s  s h i f t e d  f r o m  t h e s e  e a r l i e r  
c o n c e r n s  t o  f o c u s  o n  d e f e c t s  i n  f i n e r  i n t e l l e c t u a l  f u n c t i o n .  
P s y c h o m e t r ic  t e s t s  w e r e  u s e d  t o  m e a s u r e  p e r f o r m a n c e  b e f o r e  a n d  a f t e r  
s u r g e r y  a n d  a t t e m p t s  w e r e  m ade t o  r e l a t e  c h a n g e s  i n  p e r f o r m a n c e  t o  p r e - ,  
p e r i -  a n d  p o s t - o p e r a t i v e  f a c t o r s .
2:2.1 Psychiatric and neurological oomplications following Open Heart 
Surgery
I n  t h e  e a r l y  1 9 6 0 ' s ,  i t  w a s  e s t i m a t e d  t h a t  t h e  i n c i d e n c e  o f  p s y c h i a t r i c  
c o m p l i c a t i o n s  f o l l o w i n g  g e n e r a l  s u r g i c a l  a n d  o b s t e t r i c  p r o c e d u r e s  w a s  1 
c a s e  p e r  1 5 0 0  o p e r a t i o n s  (H a z a n , 1 9 6 6 ) .  S u c h  d i s t u r b a n c e s  w e r e  
a t t r i b u t e d ,  i n  t h e  m a in ,  t o  m e t a b o l i c  c h a n g e s  o c c u r r i n g  d u r i n g ,  o r  a s  a  
r e s u l t  o f ,  t h e  s u r g i c a l  p r o c e d u r e ,  b u t  i t  w a s  n o t e d  t h a t  t h e  i n c i d e n c e  
w a s a  l i t t l e  h i g h e r  f o l l o w i n g  g y n a e c o l o g i c a l  s u r g e r y ,  s u c h  a s  
h y s t e r e c t o m y ,  a n d  s u r g e r y  f o r  t h e  r e m o v a l o f  c a t a r a c t s .  T h i s  
o b s e r v a t i o n  g a v e  r i s e  t o  t h e  i d e a  t h a t  c e r t a i n  o r g a n s  w e r e  ' s p e c i a l '  a n d  
t h a t  s u r g e r y  i n v o l v i n g  s u c h  o r g a n s  w a s  l i k e l y  t o  p r o v e  p a r t i c u l a r l y  
d i s t r e s s i n g  t o  t h e  p a t i e n t .
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Abram  ( 1 9 7 0 )  d e s c r i b e s  h o w , i n  t h e  1 9 5 0 ' s ,  s t u d i e s  w e r e  c a r r i e d  o u t  o n  
p a t i e n t s  u n d e r g o in g  m i t r a l  c o m m is s u r o to m y , a  fo r m  o f  ' c l o s e d '  h e a r t  
s u r g e r y .  F r a n  t h e s e  s t u d i e s ,  i t  s o o n  b e c a m e  c l e a r  t h a t  t h e r e  w e r e  t h r e e  
m a in  p s y c h o l o g i c a l  p r o b le m s  a s s o c i a t e d  w i t h  t h i s  s u r g e r y ,  n a m e ly :
a )  A s i g n i f i c a n t l y  h i g h e r  i n c i d e n c e  o f  s e v e r e  p s y c h i a t r i c  d i s o r d e r  
p o s t - o p e r a t i v e l y ,
b )  L on g t e r m  d i f f i c u l t i e s ,  p a r t i c u l a r l y  i n  t h e  r e h a b i l i t a t i o n  p h a s e ,  
an d
c )  F r e q u e n t  s u b j e c t i v e  im p r o v e m e n t  i n  t h e  a b s e n c e  o f  s i g n i f i c a n t  
p o s t - o p e r a t i v e  h a em o d y n a m ic  c h a n g e .
I t  w a s  t o  t h e  p s y c h i a t r i s t s  t h a t  s u r g e o n s  t u r n e d  f o r  a n  e x p l a n a t i o n  o f  
t h e s e  p h e n o m en a .
A s m o re  o f  t h e s e  s t u d i e s  w e r e  c a r r i e d  o u t ,  i t  b eca m e  e v i d e n t  t h a t  t h e  
i n c i d e n c e  o f  ' p o s t - m i t r a l  p s y c h o s i s '  w a s  c o n s i d e r a b l y  h i g h e r  t h a n  t h e  
f i g u r e  o f  1 p e r  1 5 0 0  o p e r a t i o n s  q u o t e d  f o r  p s y c h i a t r i c  d i s o r d e r s  
f o l l o w i n g  g e n e r a l  s u r g e r y .  T a b le  1 ,  b e lo w ,  p r o d u c e d  b y  K nox ( 1 9 6 3 )  a n d  
r e p r o d u c e d  i n  A b r a m 's  ( 1 9 7 0 )  r e v i e w ,  p r o v i d e s  a  sum m ary o f  t h e  i n c i d e n c e  
o f  ' p o s t - m i t r a l  p s y c h o s i s '  d u r in g  t h e  m i d - 1 9 5 0 ' s  a n d  e a r l y  I 9 6 0 ' s .
Workers Year No. patients % post-mitral
psychosis
F o x  e t  a l  1 9 5 4  3 2  19%
B l i s s  e t  a l  1 9 5 5  3 7  16%
K a p la n  1 9 5 6  18  17%
K nox 1 9 6 3  9 0  4 . 4%
Table 1: Incidence of 'post-mitral psychosis' during the mid-1950's
to early 1960's (after Knox, 1963)
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K nox a t t r i b u t e d  h i s  f i n d i n g s  o f  a  lo w  i n c i d e n c e  t o  in p r o v e d  s u r g i c a l  
t e c h n i q u e ,  b u t  A bram  s u g g e s t s  t h a t  t h i s  v a r i a t i o n  i n  i n c i d e n c e  m ay w e l l  
b e  d u e  t o  t h e  f a c t  t h a t  ' p o s t - m i t r a l  p s y c h o s i s '  w a s  v e r y  v a g u e l y  
d e s c r i b e d .  I t  w a s  s a i d  t o  b e  a  ' s c h i z o p h r e n i c  l i k e  p s y c h o s i s ,  w i t h  o r  
w i t h o u t  c l o u d i n g  o f  t h e  s e n s o r iu m ,  m e n t a l  c o n f u s i o n  a n d  d i s o r i e n t a t i o n ' . 
O f t e n ,  e l e m e n t s  o f  p a n i c  w e r e  s h o w n , t h o u g h t s  t a k i n g  o n  a  n ig h t m a r i s h  
q u a l i t y  w i t h  t h e m e s  o f  d e a t h  a n d  r e b i r t h  b e i n g  com m on. T h e p a t i e n t  
m ig h t  e x p e r i e n c e  d e l u s i o n s  a n d  h a l l u c i n a t i o n s  c o n c e r n i n g  t h e  o p e r a t i o n  
a n d  t h e  p o s t - o p e r a t i v e  I n t e n s i v e  C a r e  U n i t  s e t t i n g .
S t u d i e s  o f  p a t i e n t s  w ho h a d  u n d e r g o n e  ' o p e n '  h e a r t  s u r g e r y  p r o d u c e d  a n  
e v e n  w id e r  r a n g e  o f  i n c i d e n c e  f i g u r e s  f o r  ' p o s t - c a r d i o t o m y  d e l i r i u m ' . 
B l a c h l y  a n d  S t a r r  ( 1 9 6 4 )  r e p o r t e d  a n  i n c i d e n c e  o f  57% , w h i l s t  K o r n f e ld  
e t  a l  ( 1 9 6 5 )  f o u n d  t h a t  t h e  i n c i d e n c e  w a s  a s  h ig h  a s  70% ' i n  a  s e l e c t e d  
g r o u p  o f  p a t i e n t s ' .  G i l b e r s t a d t  a n d  S a k o  ( 1 9 6 7 )  f o u n d  t h a t  o n l y  13% o f  
t h e i r  s a m p le  sh o w e d  a n y  s u c h  a d v e r s e  r e a c t i o n ;  K im b a l l  ( 1 9 6 9 ) ,  o n  t h e  
o t h e r  h a n d , o b s e r v e d  e v i d e n c e  o f  ' p o s t  s u r g e r y  d e l i r i u m  l a s t i n g  u p  t o  3 6
h o u r s  i n  so m e  d e g r e e  i n  a l l  p a t i e n t s ' ,  b u t  n o  c a s e s  o f  ' b l a t a n t ,
p r o l o n g e d ,  c l a s s i c a l   ............ c a r d i a c  p s y c h o s i s ' .  F r a n k  e t  a l  ( 1 9 7 2 )
f o u n d  a n  i n c i d e n c e  o f  o n l y  10%.
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Abram (1970) attempts to explain these discrepancies as follows:
' I t  m ay w e l l  b e  t h a t  d i f f e r e n t  o b s e r v e r s  a r e  d e s c r i b i n g  
v a r y i n g  d e g r e e s  o f  p s y c h o s i s ,  o r  t h a t  o t h e r  f a c t o r s  ( s u c h  a s  ICU 
e n v ir o n m e n t s ,  s u r g i c a l  t e c h n i q u e ,  d o c t o r - p a t i e n t  r e l a t i o n s h i p  a n d  
s o  f o r t h )  w h ic h  v a r y  i n  h o s p i t a l s ,  a r e  i n f l u e n c i n g  t h e  f i n d i n g s :  
I  s u s p e c t  t h a t  i t  i s  a  c o m b in a t io n  o f  b o t h ' .
H a z a n  ( 1 9 6 6 ) ,  h o w e v e r ,  c o n s i d e r s  t h e  w id e  v a r i a t i o n  i n  i n c i d e n c e  f i g u r e s  
t o  b e  a  c o n s e q u e n c e  o f  t h e  n u m er o u s  d i a g n o s t i c  c a t e g o r i e s  t h a t  h a d  b e e n  
u s e d ,  r e f l e c t i n g  t h e  w e l l  k now n d i f f i c u l t i e s  a c k n o w le d g e d  i n  t h e  
o b j e c t i v e  c l a s s i f i c a t i o n  o f  p s y c h i a t r i c  d i s o r d e r s .
N u m erou s s t u d i e s  w e r e  c a r r i e d  o u t  i n  o r d e r  t o  i n v e s t i g a t e  t h e  a e t i o l o g y  
o f  p o s t - c a r d i o t o m y  d e l i r i u m .  T h e  f o l l o w i n g  w e r e  am ong t h e  f a c t o r s  
s t u d i e d :
1) The Experience of the Intensive Care Unit ('ICU)
O v e r  t h e  y e a r s ,  m any w o r k e r s  ( e . g .  G ow an, 1 9 7 9 )  h a v e  d i s c u s s e d  t h e  
n a t u r e  o f  b o t h  t h e  ' p h y s i c a l '  a n d  ' e m o t i o n a l '  e n v ir o n m e n t s  o f  t h e  ICU 
a n d  t h e i r  p o s s i b l e  r o l e s  i n  t h e  a e t i o l o g y  o f  d i s t u r b a n c e s  sh o w n  b y  
p a t i e n t s .  K a za n  ( 1 9 6 6 ) ,  h o w e v e r ,  h a s  m ade t h e  p o i n t  t h a t  t h e r e  a r e  
e n o r m o u s  d i f f e r e n c e s  b e t w e e n  o n e  ICU a n d  a n o t h e r ,  s o  t h a t  i f ,  i n d e e d ,  
t h e s e  f a c t o r s  a r e  i n v o l v e d  i n  t h e  d e v e lo p m e n t  o f  p o s t - c a r d i o t o m y  
d e l i r i u m ,  t h e i r  im p o r t a n c e  w i l l  n o t  b e  t h e  sam e a c r o s s  a l l  s e t t i n g s .
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N e i t h e r  E g e r t o n  a n d  K ay ( 1 9 6 4 )  n o r  L e e  e t  a l  ( 1 9 6 9 )  f o u n d  e v i d e n c e  t o  
i m p l i c a t e  t h e  ICU i n  t h e  d e v e lo p m e n t  o f  p o s t - c a r d i o t o m y  d e l i r i u m .  I n  
b o t h  s t u d i e s ,  tw o  g r o u p s  o f  p a t i e n t s  w e r e  o b s e r v e d ,  o n e  u n d e r g o in g  h e a r t  
s u r g e r y  w i t h  t h e  b y - p a s s  a n d  t h e  o t h e r  u n d e r g o in g  c l o s e d  h e a r t  s u r g e r y  
( w i t h o u t  t h e  b y - p a s s )  o r  o t h e r  m a jo r  t h o r a c i c  s u r g e r y .  I n  e a c h  s t u d y ,  
b o t h  g r o u p s  r e c e i v e d  i d e n t i c a l  t r e a t m e n t  a n d  c a r e  a n d  h a d  t h e  sam e ICU 
e x p e r i e n c e s .  H o w e v e r , i n  e a c h  c a s e ,  d e l i r i u m  w a s  o n l y  o b s e r v e d  am ong  
m em bers o f  t h a t  g r o u p  w h ic h  h a d  u n d e r g o n e  s u r g e r y  w i t h  t h e  b y - p a s s .
ii) Pre-operative psychological status
T h e f o l l o w i n g  tw o  s t u d i e s  d e m o n s t r a t e  t h e  ' c l o s e  a n d  i n t i m a t e  
r e l a t i o n s h i p '  (A b ram , 1 9 7 0 )  b e t w e e n  p r e - o p e r a t i v e  p s y c h o l o g i c a l  s t a t u s  
a n d  p o s t - o p e r a t i v e  m o r t a l i t y  a n d  m o r b i d i t y .
On t h e  b a s i s  o f  p r e - o p e r a t i v e  p s y c h i a t r i c  i n t e r v i e w s ,  K e n n ed y  a n d  B a lc s t
( 1 9 6 6 )  c a t e g o r i s e d  p o t e n t i a l  h e a r t  s u r g e r y  p a t i e n t s  i n t o  6 g r o u p s  a s  
f o l l o w s :
G ro u p  1 : H ig h ly  m o t i v a t e d  t o w a r d s  b e c o m in g  h e a l t h y  a g a i n ,  s h o w in g  a
s t r o n g  w i l l  t o  l i v e .
G rou p  2 : S h o w in g  a n  i n t e n s e  d e s i r e  t o  r e m a in  i l l  ( b e c a u s e  o f
s e c o n d a r y  g a i n s ) .
G ro u p  3 : S h o w in g  t h e  sa m e  d e s i r e  t o  g e t  w e l l  a s  s e e n  I n  G rou p  1 ,  b u t
a l s o  a  d r e a d  o f  t h e  p r o s p e c t  o f  s u r g e r y ,  t o  t h e  e x t e n t  t h a t  t h e i r  
d e g r e e  o f  p a n i c  w a s  s e e n  a s  p o s s i b l y  s e r v i n g  t o  p a r a l y s e  b o t h  lo n g  
an d  s h o r t  t e r m  d e f e n c e s ,  b e  t h e y  n o r m a l o r  n e u r o t i c .
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G ro u p  4 ; A l s o  s h o w in g  a m b i v a l e n c e ,  b u t  t o r n  b e t w e e n  t h e  v a l u e  o f  
b e i n g  f r e e  f r o m  a  c r i p p l i n g  d i s e a s e  a n d  t h e  f e a r  o f  g i v i n g  u p  t h e  
s e c o n d a r y  g a i n s  o f  d e p e n d e n c y .
G ro u p  5 : T h e ' s a n c t i o n e d  s u i c i d e '  g r o u p ,  s o - c a l l e d  b y  K en n ed y  a n d
B a k s t  b e c a u s e  i n d i v i d u a l s  a s s i g n e d  t o  t h i s  g r o u p  sh o w e d  n o  d e s i r e  
t o  l i v e .
G ro u p  6 : I n d i v i d u a l s  w h o s e  b a s i c  i l l n e s s  w a s  p s y c h i a t r i c  a n d  w h o s e
c a r d i a c  d i s o r d e r  w a s  e i t h e r  m in im a l o r  f a n t a s i s e d .
K e n n e d y  a n d  B a k s t  f o u n d  t h a t  t h e  m a j o r i t y  o f  i n d i v i d u a l s  (60%)  f e l l  i n t o  
e i t h e r  G rou p  3  o r  G ro u p  4 ,  t h e  tw o  g r o u p s  c h a r a c t e r i s e d  b y  a  h i g h  l e v e l  
o f  a m b iv a l e n c e .  N o t  s u r p r i s i n g l y ,  t h e y  f o u n d  t h a t  t h e r e  w e r e  
d i f f e r e n c e s  b e t w e e n  t h e  6 g r o u p s  i n  t h e  p r o p o r t i o n s  o f  p a t i e n t s  w ho  
a c t u a l l y  w e n t  t h r o u g h  t o  h a v e  s u r g e r y ,  t h e  h i g h e s t  p r o p o r t i o n  (82% ) cam e  
fr o m  G ro u p  1 ,  co m p a r e d  w i t h  o n l y  14% fr o m  G rou p  2 .  P o s t  - o p e r a t i v e l y ,  
a s  m ig h t  h a v e  b e e n  e x p e c t e d .  G rou p  1 i n d i v i d u a l s  h a d  t h e  b e s t  o v e r a l l  
o u t c o m e .  T h e h i g h e s t  d e a t h  r a t e  a n d  t h e  g r e a t e s t  i n c i d e n c e  o f  m e d ic a l  
c o m p l i c a t i o n s  w e r e  o b s e r v e d  i n  G rou p  4 .  T h e r e  w a s a l s o  a  h ig h  i n c i d e n c e  
o f  p s y c h i a t r i c  c o m p l i c a t i o n s  i n  G ro u p  4 ,  b u t  t h e  h i g h e s t  i n c i d e n c e  w a s  
fo u n d  i n  G ro u p  3 .  K e n n e d y  a n d  B a k s t  s u g g e s t  t h a t  t h o s e  i n d i v i d u a l s  i n  
G r o u p s  3  a n d  4  h a d  e n t e r e d  t h e  r e c o v e r y  p e r i o d  w i t h  t h e i r  e m o t i o n a l  
r e s o u r c e s  e x h a u s t e d ,  a s  a  r e s u l t  o f  t h e i r  p r i o r  a m b iv a l e n c e  t o  s u r g e r y .  
T h e y  h a d  t h u s  b e e n  u n a b le  t o  c o p e  w i t h  t h i s  d i f f i c u l t  p h a s e .
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K im b a ll  ( 1 9 6 9 )  c a r r i e d  o u t  a  s t u d y  a l o n g  s i m i l a r  l i n e s  t o  t h e  a b o v e .  
A g a in  o n  t h e  b a s i s  o f  p s y c h i a t r i c  i n t e r v i e w s ,  h e  a s s i g n e d  i n d i v i d u a l s  t o  
o n e  o f  t h e  f o l l o w i n g  f o u r  g r o u p s :
G ro u p  1 : ' A d j u s t e d ' i i n d i v i d u a l s  w ho h a d  m ade a  r e a l i s t i c  a d a p t a t i o n
t o  i l l n e s s  a n d  s u r g e r y .
G ro u p  2 : ' S y m b i o t i c ' ; i n d i v i d u a l s  w ho e x p e r i e n c e d  s i g n i f i c a n t
s e c o n d a r y  g a i n s  fr o m  t h e i r  i l l n e s s .
G ro u p  3 : 'A n x i o u s ' i i n d i v i d u a l s  w ho d e n ie d  a n x i e t y ,  b u t  sh o w e d  a l l
t h e  b e h a v i o u r a l  m a n i f e s t a t i o n s  o f  i t .
G ro u p  4 : ' D e p r e s s e d ' ; I n d i v i d u a l s  w ho h a d  ' g i v e n  u p  a n d  g i v e n  i n ' ,
v e r y  p e s s i m i s t i c  a b o u t  s u r g e r y .
A f t e r  s u r g e r y ,  75% o f  t h e  p a t i e n t s  i n  t h e  f i r s t  g r o u p  w e r e  j u d g e d  t o  
h a v e  m ade a  g o o d  r e c o v e r y ,  w h i l s t  i n  t h e  s e c o n d ,  o n l y  7% w e r e  c o n s i d e r e d  
t o  h a v e  im p r o v e d .  G ro u p  3  s u b j e c t s  sh o w e d  a n  i n c r e a s e d  f r e q u e n c y  o f  
a r r h y t h m ia s  a n d  v a r i a b l e  l o n g - t e r m  o u t c o m e ,  w i t h  a  h i g h  i n c i d e n c e  o f  
p s y c h i a t r i c  c o m p l i c a t i o n s  a n d  a  25% m o r t a l i t y  r a t e .  G ro u p  4  f a r e d  w o r s t  
o f  a l l ,  w i t h  a  79% d e a t h  r a t e  a n d  s u r v i v o r s  s h o w in g  e i t h e r  d e t e r i o r a t i o n  
o r ,  a t  b e s t ,  n o  im p r o v e m e n t .
c) Age and Sex
H a z a n  ( 1 9 6 6 )  r e p o r t e d  t h a t  p s y c h i a t r i c  c o m p l i c a t i o n s  w e r e  m ore  common  
w i t h  i n c r e a s i n g  a g e  a n d ,  i n  t h i s  c o n t e x t ,  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  
K o r n f e l d  e t  a l  ( 1 9 6 5 )  f o u n d  n o  s i g n  o f  p o s t - c a r d i o t o m y  d i s t u r b a n c e  i n
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t h e i r  s a m p le  o f  2 0  c h i l d r e n .  S i m i l a r l y ,  E g e r t o n  a n d  K ay ( 1 9 6 4 )  f o u n d  
o n l y  o n e  c a s e  i n  a  s a m p le  o f  3 0  c h i l d r e n .  K o r n f e l d  e x p l a i n e d  h i s  
f i n d i n g s  b y  s u g g e s t i n g  a  l i n k  b e t w e e n  p o s t - c a r d i o t o m y  d e l i r i u m  a n d  f e a r  
o f  d e a t h ?  y o u n g  c h i l d r e n ,  h e  s u g g e s t e d ,  h a d  n o  c o n c e p t  o f  d e a t h  a n d ,  
h e n c e ,  n o  s u c h  f e a r .
W ith  r e g a r d  t o  s e x ,  t h e  f i n d i n g s  a r e  l e s s  c l e a r .  H a z a n  ( 1 9 6 6 )  s t a t e d  
t h a t  t h e r e  w e r e  n o  d i f f e r e n c e s  b e t w e e n  t h e  s e x e s  i n  t h e  i n c i d e n c e  o f  
p o s t - c a r d i o t o m y  d e l i r i u m .  H e n r ic h s  a n d  W a te r s  ( 1 9 7 2 ) ,  h o w e v e r ,  f o u n d  
t h a t  t h e r e  w e r e  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  s e x e s  i n  t h e i r  
p r e o p e r a t i v e  MMPI p r o f i l e s  a n d  t h a t  t h e s e  d i f f e r e n c e s  r e l a t e d  t o  p o s t ­
o p e r a t i v e  p s y c h i a t r i c  o u t c o m e .  H e n r ic h s  a n d  W a te r s  fo u n d  t h a t ,  o n  t h e  
MMPI, m o re  m a le s  t h a n  f e m a l e s  w e r e  c l a s s e d  a s  ' d e p r e s s e d '  p r i o r  t o  
s u r g e r y  a n d  m o re  f e m a l e s  t h a n  m a le s  w e r e  c l a s s e d  a s  ' d e n y i n g  a n x i e t y ' . 
Among f e m a l e s ,  t h e  m a j o r i t y  w e r e  c l a s s i f i e d  a s  e i t h e r  ' a d j u s t e d ' ,  
'd e n y i n g  a n x i e t y '  o r  ' r e v e a l i n g  s i g n i f i c a n t  p s y c h o l o g i c a l  d i s t u r b a n c e '  
p r e - o p e r a t i v e l y .  P o s t - o p e r a t i v e l y ,  t h e  fo r m e r  g r o u p  sh o w e d  f e w e r  
p s y c h i a t r i c  c o m p l i c a t i o n s  t h a n  d i d  t h e  o t h e r  t w o .  I n  t h e  c a s e  o f  t h e  
m a le  p a t i e n t s ,  t h e  m o s t  common c l a s s i f i c a t i o n s  w e r e  ' d e p r e s s e d ' ,  
' a d j u s t e d '  a n d  ' r e v e a l i n g  s i g n i f i c a n t  p s y c h o l o g i c a l  d i s t u r b a n c e ' .  P o s t -  
o p e r a t i v e l y ,  t h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  t h r e e  
g r o u p s  i n  t h e  i n c i d e n c e  o f  p s y c h i a t r i c  c o m p l i c a t i o n s .
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d )  'P r e v i o u s  p s y c h o l o g i c a l  a d e q u a c y '
E g e r t o n  a n d  K ay ( 1 9 6 4 )  w e r e  u n a b le  t o  d e m o n s t r a t e  a  r e l a t i o n s h i p  b e t w e e n  
p r i o r  m e n t a l  i l l n e s s  a n d  p o s t - o p e r a t i v e  d e l i r i u m .  T h e y  d i d ,  h o w e v e r ,  
f i n d  a  s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  p o s t - c a r d i o t o m y  d e l i r i u m  a n d  
f a m i l y  h i s t o r y  o f  s c h i z o p h r e n i a  o r  p a r a n o id  p s y c h o s i s ,  w h ic h  t h e y  s a w  a s  
s u g g e s t i n g  a  p o s s i b l e  g e n e t i c - b a s e d  p r e d i s p o s i t i o n .  I n t e r e s t i n g l y ,  
a l s o ,  E g e r t o n  a n d  K ay f o u n d  t h a t  t h e r e  w e r e  s i g n i f i c a n t  d i f f e r e n c e s  
b e t w e e n  t h e  d e l i r i o u s  a n d  n o n - d e l i r i o u s  g r o u p s  w i t h  r e g a r d  t o  m a r i t a l  
s t a t u s / s t a b i l i t y .  T h e y  p o i n t  o u t  t h a t  w h i l s t  t h i s  s i t u a t i o n  c o u ld  w e l l  
h a v e  e x i s t e d  b e c a u s e ,  o n  t h e  o n e  h a n d , m a r i t a l  i n s t a b i l i t y  r e f l e c t e d  
p e r s o n a l  i n s t a b i l i t y  w h ic h  p r e d i s p o s e d  t o w a r d s  d e l i r i u m ,  i t  c o u ld  a l s o  
b e  t h e  c a s e  t h a t  t h e  l a c k  o f  a  s t a b l e  r e l a t i o n s h i p  c o u ld  l e a d  t o  
i n s e c u r i t y ,  t h u s  p r e d i s p o s i n g  t o w a r d s  d e l i r i u m .
S i m i l a r  d i f f i c u l t i e s  a r o s e  i n  t h e  i n t e r p r e t a t i o n  o f  t h e  f i n d i n g  t h a t  60% 
o f  t h e  d e l i r i o u s  g r o u p  r e p o r t e d  p r e s s i n g  p e r s o n a l  p r o b le m s ,  m o s t l y  
h a v in g  t o  d o  w i t h  u n s e t t l e d  i n t e r p e r s o n a l  r e l a t i o n s h i p s .  T h is  co m p a re d  
w i t h  o n l y  6% i n  t h e  n o n - d e l i r i o u s  g r o u p .  F u r t h e r m o r e ,  9% o f  t h e  
d e l i r i o u s  g r o u p  w e r e  f o u n d  t o  h a v e  s p o u s e s  w ho h a d  r e q u i r e d  t r e a t m e n t  
f o r  p s y c h o s i s ,  a s  c o m p a r e d  w i t h  3% o f  t h e  n o n - d e l i r i o u s  g r o u p .  E g e r t o n  
a n d  K ay r e m a r k e d  t h a t  s e v e r a l  o f  t h e  d e l i r i o u s  p a t i e n t s  e i t h e r  h a d  n o  
c l o s e  r e l a t i v e s  t o  v i s i t  t h e m , o r  h a d  v i s i t i n g  r e l a t i v e s  w ho w e r e  
u n s y m p a t h e t i c .
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e )  T he s u r g i c a l  p r o c e d u r e
A lt h o u g h  E g e r t o n  a n d  K ay ( 1 9 6 4 )  f o u n d  t h a t  t h e r e  w a s  n o  r e l a t i o n s h i p  
b e t w e e n  t h e  i n c i d e n c e  o f  p o s t - o p e r a t i v e  p s y c h i a t r i c  c o m p l i c a t i o n s  a n d  
t h e  d u r a t i o n  o f  t h e  b y p a s s  p r o c e d u r e ,  s t u d i e s  b y  t h e s e  w o r k e r s  a n d  b y  
L e e  e t  a l  ( 1 9 6 9 )  ( b o t h  r e v ie w e d  a b o v e )  s u p p o r t e d  t h e  v i e w  t h a t  o p e n  
h e a r t  s u r g e r y ,  w i t h  t h e  b y p a s s  p r o c e d u r e ,  w a s m ore  l i k e l y  t o  g i v e  r i s e  
t o  p o s t - o p e r a t i v e  d e l i r i u m  t h a n  w e r e  o t h e r  i n t r a - t h o r a c i c  o p e r a t i o n s .
I n  a d d i t i o n  t o  t h e  a b o v e ,  E g e r t o n  a n d  K ay ( 1 9 6 4 )  f o u n d  t h a t  t h e  
f o l l o w i n g  w e r e  a l s o  a s s o c i a t e d  w i t h  t h e  i n c i d e n c e  o f  p o s t - c a r d i o t o m y  
d e l i r i u m :
f) Type of lesion
P a t i e n t s  u n d e r g o in g  s u r g e r y  f o r  m i t r a l  v a l v e  l e s i o n s  sh o w e d  a  h i g h e r  
i n c i d e n c e  o f  p o s t - o p e r a t i v e  p s y c h o l o g i c a l  d i s t u r b a n c e  t h a n  d i d  p a t i e n t s  
u n d e r g o in g  s u r g e r y  f o r  a o r t i c  v a l v e  l e s i o n s .
g )  Brain damage prior to or associated with the operation
h) Post-operative dehydration and hyponatreamia (low blood sodium)
32% o f  t h e  d e l i r i o u s  p a t i e n t s  c o m p la in e d  o f  t h i r s t ,  a s  co m p a r e d  w i t h  17% 
o f  t h e  n o n - d e l i r i o u s  p a t i e n t s .
16
i )  P o s t - O p e r a t iv e  p r e s e n c e  o f  a  t r a c h e o s to m y
On t h e  b a s i s  o f  t h i s  l i t e r a t u r e ,  i t  i s  c l e a r l y  i m p o s s i b l e  t o  a s s i g n  a n y  
o n e  c a u s e  t o  p o s t - c a r d i o t o m y  d e l i r i u m .  I t  m ay w e l l  b e  d u e ,  t o  so m e  
e x t e n t ,  t o  t h e  f a c t  t h a t  t h e  h e a r t  i s  a  ' s p e c i a l '  o r g a n ,  n o t  o n l y  
e s s e n t i a l  f o r  l i f e  b u t  a l s o  a s s o c i a t e d  w i t h  f e e l i n g s  a n d  © n o t i o n s , b u t  
t h e n  i t  i s  n e c e s s a r y  t o  e x p l a i n  w hy t h e  i n c i d e n c e  s h o u ld  b e  h i g h e r  w hen  
t h e  b y - p a s s  i s  u s e d .  I t  m ay w e l l  b e  t h a t  t h e  d e l i r i u m  i s ,  i n  p a r t ,
c a u s e d  b y  c e r e b r a l  o e d e m a , s u c h  a s  i s  m o re  l i k e l y  t o  o c c u r  w hen  t h e r e  
h a s  b e e n  so m e i n t e r f e r e n c e  w i t h  n o r m a l c i r c u l a t i o n  ( a s  w i t h  t h e  b y - p a s s )  
t h a n  w hen  t h e r e  h a s  n o t .  T h e r e  a r e  s t i l l  h o w e v e r ,  n u m er o u s f i n d i n g s  
t h a t  m i t i g a t e  a g a i n s t  a n  e x p l a n a t i o n  i n  p u r e l y  p h y s i c a l  t e r m s  a n d  s o  i t  
w o u ld  s e e m  t h a t  t h e  a e t i o l o g y  o f  p o s t - c a r d i o t o m y  d e l i r i u m  i s  b e s t  
e x p l a i n e d  i n  t e r m s  o f  a n  i n t e r a c t i o n  b e t w e e n  p h y s i c a l  d am age t o  t h e  
b r a i n  i t s e l f  a n d  t h e  a l r e a d y  e x i s t i n g  p s y c h o l o g i c a l  s t a t u s  o f  t h e  
i n d i v i d u a l .  T h e r o l e  o f  t h e  I n t e n s i v e  C a r e  U n i t  e n v ir o n m e n t  r e m a in s  
u n c l e a r ,  a l t h o u g h  i t  w o u ld  s e e m  r e a s o n a b l e  t o  a r g u e  t h a t  i t s  im p a c t ,  i f  
a n y ,  w o u ld  b e  d e p e n d e n t  u p o n  t h e  p h y s i c a l  an d  p s y c h o l o g i c a l  s t a t u s  o f  
t h e  p a t i e n t .
T o c l o s e  t h i s  s e c t i o n  o f  t h e  r e v i e w ,  t h r e e  s t u d i e s  w i l l  b e  r e v ie w e d  
w h ic h  h a v e  a d d r e s s e d  t h e m s e l v e s  s p e c i f i c a l l y  t o  n e u r o l o g i c a l  p r o b le m s  
f o l l o w i n g  o p e n - h e a r t  s u r g e r y .
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T u fo  e t  a l  ( 1 9 7 0 )  c a r r i e d  o u t  a  p r o s p e c t i v e  s t u d y  o f  1 0 0  p a t i e n t s ,  
a s s e s s i n g  th e m  p r i o r  t o  s u r g e r y  a n d  t h e n  d a i l y  fr o m  t h e  f i r s t  p o s t ­
o p e r a t i v e  d a y  t o  d i s c h a r g e .  F i f t e e n  p a t i e n t s  d i e d ;  o f  t h e  8 5  s u r v i v o r s ,  
3 7  (44%) sh o w e d  o n e  o r  m o re  a b n o r m a l n e u r o l o g i c a l  s i g n s  a t  t h e  f i r s t  
p o s t - o p e r a t i v e  a s s e s s m e n t .  I n  3 5  o f  t h e  3 7  a f f e c t e d  p a t i e n t s ,  t h e  
a b n o r m a l s i g n  w a s t h e  e x t e n s o r  p l a n t a r  r e s p o n s e  a n d  t h i s  w a s  u s u a l l y  
b i l a t e r a l .  A f u r t h e r  4  p a t i e n t s  d e v e l o p e d  n e u r o l o g i c a l  s i g n s  l a t e r  i n  
t h e  p o s t - o p e r a t i v e  p e r i o d ;  t h u s ,  a  t o t a l  48% o f  t h e  p a t i e n t s  who  
s u r v i v e d  s u r g e r y  w e r e  a d v e r s e l y  a f f e c t e d  t o  so m e d e g r e e .  I n  m o s t  o f  t h e  
a f f e c t e d  p a t i e n t s ,  t h e  n e u r o l o g i c a l  s i g n s  p e r s i s t e d  f o r  n o  m ore  t h a n  tw o  
w e e k s ,  b u t  i n  12  (15%  o f  t h e  s u r v i v o r s ) ,  t h e y  w e r e  s t i l l  p r e s e n t  a t
d i s c h a r g e .
O f t h e  1 5  p a t i e n t s  w ho d i e d  a f t e r  s u r g e r y ,  13  h a d  a b n o r m a l s i g n s  s i m i l a r  
t o  t h o s e  o b s e r v e d  i n  so m e  o f  t h e  s u r v i v o r s .  P o s t -m o r t e m  e x a m in a t i o n  o f
t h e  b r a i n s  o f  1 0  o f  t h e s e  p a t i e n t s  r e v e a l e d ,  i n  9 ,  s m a l l ,  m u l t i p l e  
l e s i o n s  w i t h  i n v o l v e m e n t  o f  t h e  w h i t e  a n d  g r e y  m a t t e r .  T h e  m o s t  comrron 
l e s i o n  ( s e e n  i n  7  o f  t h e  b r a i n s )  c o n s i s t e d  o f  a n o x i c  d am age t o  t h e  
h ip p o c a m p a l f o r m a t i o n .
T u fo  a n d  h i s  c o - w o r k e r s  a l s o  l o o k e d  f o r  a b n o r m a l b e h a v i o u r a l  r e s p o n s e s .  
T h e y  d e c l i n e d  t o  u s e  p s y c h i a t r i c  l a b e l s  a n d ,  i n s t e a d ,  t a l k e d  i n  t e r m s  o f  
' C o n f u s i o n ' ,  ' D i s o r i e n t a t i o n '  a n d  ' D e l i r i u m ' .  T h e y  fo u n d  c o n f u s i o n  
l a s t i n g  a p p r o x im a t e l y  7 d a y s  i n  5  p a t i e n t s ,  d i s o r i e n t a t i o n  f o r  u p  t o  2  
w e e k s  i n  9  a n d  d e l i r i u m  i n  2 0  p a t i e n t s .  T h u s ,  a b n o r m a l b e h a v i o u r a l
r e s p o n s e s  w e r e  s e e n  i n  a  t o t a l  o f  40% o f  t h e  s a m p l e .  A p o s i t i v e
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r e l a t i o n s h i p  w a s f o u n d  b e t w e e n  t h e  p r e s e n c e  o f  n e u r o l o g i c a l  s i g n s  a n d  
t h e  d e g r e e  o f  a b n o r m a l b e h a v io u r ;  i n  t h e  g r o u p  w i t h  n o  b e h a v i o u r a l  
a b n o r m a l i t i e s ,  15% h a d  n e u r o l o g i c a l  s i g n s ,  w h e r e a s ,  t h e  i n c i d e n c e  o f  
n e u r o l o g i c a l  s i g n s  w a s  100% am ong t h e  d e l i r i o u s  p a t i e n t s .
T u fo  e t  a l  e x a m in e d  t h e  f a c t o r s  t h a t  m ig h t  b e  a s s o c i a t e d  w i t h  ' c e r e b r a l  
d a m a g e ' ( a  t e r m  i n t e n d e d  t o  i n c l u d e  b o t h  a b n o r m a l i t i e s  i n  b e h a v io u r  a n d  
a b n o r m a l n e u r o l o g i c a l  s i g n s ) .  A g e  w a s  f o u n d  t o  b e  s i g n i f i c a n t l y  r e l a t e d  
t o  n e u r o l o g i c a l  o u t c o m e ,  b u t  t h e  n a t u r e  o f  t h e  p r e - o p e r a t i v e  sy m p to m s  
an d  t h e  p r e - o p e r a t i v e  c a r d i a c  f u n c t i o n a l  c l a s s i f i c a t i o n  w e r e  n o t .  A 
h i s t o r y  o f  p r e v i o u s  n e u r o l o g i c a l  d e f i c i t ,  b u t  w i t h o u t  c l i n i c a l  s i g n s  a t  
p r e - o p e r a t i v e  e x a m i n a t i o n ,  w a s  n o t  r e l a t e d  t o  t h e  o c c u r r e n c e  o f  n ew  
c e r e b r a l  d a m a g e .
D u r a t io n  o f  b y - p a s s  w a s  f o u n d  t o  b e  a s s o c i a t e d  w i t h  c e r e b r a l  d am age o n l y  
i n  p a t i e n t s  u n d e r  5 0  y e a r s  o f  a g e ;  i n  o l d e r  p a t i e n t s ,  t h e  i n c i d e n c e  o f  
s u c h  d a m a g e r e m a in e d  h i g h  t h r o u g h o u t .  I t  w a s  a l s o  f o u n d  t h a t  a r t e r i a l  
h y p o t e n s i o n  a n d  t h e  d u r a t i o n  o f  sa m e  w e r e  a s s o c i a t e d  w i t h  c e r e b r a l  
d a m a g e .
T u f o  e t  a l  fo u n d  n o n e  o f  t h e  f o l l o w i n g  t o  b e  s i g n i f i c a n t  d e t e r m in a n t s  o f  
c e r e b r a l  d a m a g e ; t y p e  o f  o p e r a t i o n ,  f l u i d  u s e d  f o r  p e r f u s i o n ,  f l o w - r a t e  
d u r in g  p e r f u s i o n ,  t h e  p r e s e n c e  o f  v a l v u l a r  c a l c i f i c a t i o n / t h r o m b i  n o t e d  
a t  s u r g e r y .  M o r e o v e r ,  t h e y  f o u n d  t h a t ,  o n c e  t h e  e a r l y  d e a t h s  w e r e  
e x c l u d e d ,  t h e r e  w e r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  n u m b e r ( s )  o r  
t y p e ( s )  o f  p o s t - o p e r a t i v e  c o m p l i c a t i o n s  b e t w e e n  t h e  c e r e b r a l l y  d am aged
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a n d  undam aged g r o u p s .
B r a n t h w a i t e  ( 1 9 7 2 )  c a r r i e d  o u t  a  s t u d y  t o  d e t e r m in e  w h ic h  o p e r a t i v e  
f e a t u r e s  w e r e  a s s o c i a t e d  w i t h  t h e  o c c u r r e n c e  o f  n e u r o l o g i c a l  d a m a g e . I n  
v i e w  o f  t h e  r e t r o s p e c t i v e  n a t u r e  o f  t h e  s t u d y ,  i t  w a s  n e c e s s a r y  t o  
d e f i n e  ' n e u r o l o g i c a l  d a m a g e ' i n  a  r a t h e r  c r u d e  w a y , a s  ' im p a ir m e n t  o f  
c o n s c i o u s n e s s ,  v o l u n t a r y  m ovem en t o r  v i s i o n  a p p a r e n t  w i t h i n  t h r e e  d a y s  
o f  o p e r a t i o n ' .
O f 4 1 7  p a t i e n t s  w ho s u r v i v e d  t h e  o p e r a t i v e  p e r i o d ,  n e u r o l o g i c a l  d am age  
b e c a m e  e v i d e n t  i n  8 0  ( 1 9 . 2 % ) .  O f t h e s e  8 0 ,  2 1  d i e d ,  n e u r o l o g i c a l  d am age  
b e i n g  i m p l i c a t e d  i n  1 1  o f  t h e  d e a t h s .  T h e  r e m a in in g  5 9  p a t i e n t s  
s u r v i v e d  t o  l e a v e  h o s p i t a l ,  b u t  17  o f  th e m , a t  t h a t  t i n e ,  h a d  so m e  
r e s i d u a l  n e u r o l o g i c a l  d i s a b i l i t y .
A num ber o f  f e a t u r e s  w e r e  f o u n d  t o  b e  p o s i t i v e l y  c o r r e l a t e d  w i t h  
n e u r o l o g i c a l  d a m a g e w h en  c o n s i d e r e d  a l o n e ;  h o w e v e r ,  i n  a  m u l t i p l e  
r e g r e s s i o n  a n a l y s i s ,  o n l y  t h r e e  f a c t o r s  w e r e  s i g n i f i c a n t l y  a s s o c i a t e d ,  
t h e s e  b e i n g  ( a )  A g e ,  ( b )  D u r a t i o n  o f  p e r f u s i o n  a n d  ( c )  H i s t o r y  o f  
p r e v i o u s  n e u r o l o g i c a l  d i s o r d e r .
F i n a l l y ,  s i n c e  t h e  p r e s e n t  s t u d y  w a s  co m m en ced , S haw  e t  a l  ( 1 9 8 5 )  h a v e  
p u b l i s h e d  t h e  p r e l i m i n a r y  f i n d i n g s  f r o m  t h e i r  p r o s p e c t i v e  s t u d y  o f  t h e  
n e u r o l o g i c a l  m o r b i d i t y  a s s o c i a t e d  w i t h  C o r o n a r y  A r t e r y  V e in  G r a f t  
( ' C A V G ' )  s u r g e r y .  T h e y  m ake t h e  p o i n t  t h a t ,  co m p a re d  w i t h  o t h e r  h e a r t  
s u r g e r y  p a t i e n t s ,  t h o s e  u n d e r g o in g  CAVG c o m p r is e  a  g r o u p  i n  w h ic h  i t  i s
2 0
l i k e l y  t h a t  t h e r e  w i l l  b e  a  h i g h e r  i n c i d e n c e  o f  s u b c l i n i c a l  o r  
s y m p t o m a t ic  c e r e b r o - v a s c u l a r  d i s e a s e .  T h e  s t u d y  s a m p le  c o m p r is e d  3 1 2  
p a t i e n t s  a g e d  b e t w e e n  3 3  a n d  7 0  y e a r s  ( m e a n = 5 3 . 4 ,  S D = 7 . 4  y e a r s ) .  A
c l i n i c a l  n e u r o l o g i c a l  a s s e s s m e n t  w a s  c a r r i e d  o u t  1 o r  2  d a y s  b e f o r e  
s u r g e r y  a n d  t h i s  w a s  r e p e a t e d  d a i l y  f o r  7  d a y s  p o s t - o p e r a t i o n .
Shaw  a n d  h e r  c o l l e a g u e s  f o u n d  t h a t ,  p r i o r  t o  s u r g e r y ,  1 0 9  o f  t h e  3 1 2  
p a t i e n t s  (35% ) sh o w e d  n e u r o l o g i c a l  a b n o r m a l i t i e s .  T h i s  e m p h a s i s e d  t h e  
im p o r t a n c e  o f  p r o s p e c t i v e  e v a l u a t i o n  o f  t h e  p a t i e n t s .  A f t e r  s u r g e r y ,  
1 9 1  p a t i e n t s  (61% t o t a l )  d e v e l o p e d  n ew  c l i n i c a l  a b n o r m a l i t i e s ,  a l t h o u g h  
m o s t  o f  t h e  n e u r o l o g i c a l  c o m p l i c a t i o n s  d e t e c t e d  d i d  n o t  g i v e  r i s e  t o  
s i g n i f i c a n t  f u n c t i o n a l  d i s a b i l i t y .  I n  f a c t ,  1 3 8  o f  t h e  1 9 1  (72%) w e r e  
' n o t  s e r i o u s l y  d i s a b l e d '  d u r in g  t h e i r  t i m e  i n  h o s p i t a l ,  4 8  (25%) w e r e  
c l a s s e d  a s  ' m i l d l y  d i s a b l e d ' ,  e x p e r i e n c i n g  so m e d i f f i c u l t y  i n  m a n a g in g  
n o r m a l e v e r y d a y  a c t i v i t i e s ,  w h i l s t  4  (2% ) w e r e  ' s e v e r e l y  i n c a p a c i t a t e d '  
a n d  w e r e  i n c a p a b l e  o f  l e a d i n g  a n  i n d e p e n d e n t  e x i s t e n c e .  O n ly  1 p a t i e n t  
d i e d  a s  a  r e s u l t  o f  n e u r o l o g i c a l  d a m a g e . T h i s  s t u d y  i s  b e i n g  c o n t i n u e d  
w i t h  a  v i e w  t o  d e s c r i b i n g  t h e  r e c o v e r y  p a t t e r n s  o f  t h e s e  e a r l y  
d i s o r d e r s ,  t o  d e t e r m i n i n g  t h e  p r e v a l e n c e  o f  l o n g  t e r m  n e u r o l o g i c a l  
m o r b i d i t y  a n d  t o  e s t a b l i s h i n g  t h e  im p a c t  o f  e a r l y  n e u r o l o g i c a l  
c o m p l i c a t i o n s  o n  t h e  p a t i e n t ' s  d o m e s t i c  l i f e  a n d  w o r k .
S u im e r y : T h e  i n c i d e n c e  f i g u r e s  f o r  b o t h  p s y c h i a t r i c  a n d  n e u r o l o g i c a l
c o m p l i c a t i o n s  f o l l o w i n g  o p e n - h e a r t  s u r g e r y  sh o w  w id e  v a r i a t i o n  f r o m  
s t u d y  t o  s t u d y .  T h i s  i s  e s p e c i a l l y  t r u e  f o r  p s y c h i a t r i c  c o m p l i c a t i o n s  
( ' p o s t - c a r d i o t o m y  d e l i r i u m ' ) ;  F r a n k  e t  a l  ( 1 9 7 2 ) ,  f o r  e x a m p le ,  r e p o r t e d
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t h a t  o n l y  10% o f  p a t i e n t s  w e r e  a f f e c t e d ,  w h e r e a s  K im b a l l  ( 1 9 6 9 )  r e p o r t e d  
a n  i n c i d e n c e  o f  100% , a l l  p a t i e n t s  b e i n g  a f f e c t e d  ' t o  so m e d e g r e e ' .  
L o o k in g  a t  n e u r o l o g i c a l  c o m p l i c a t i o n s ,  B r a n t h w a i t e ' s  ( 1 9 7 2 )  
r e t r o s p e c t i v e  s t u d y  f o u n d  e v i d e n c e  o f  n e u r o l o g i c a l  d a m a g e  i n  19 .2 %  o f  
t h o s e  w ho s u r v i v e d  t h e  o p e r a t i v e  p e r i o d ,  a s  c o m p a re d  w i t h  a n  o v e r a l l  
i n c i d e n c e  o f  54% i n  a  p r o s p e c t i v e  s t u d y  b y  T u fo  e t  a l  ( 1 9 7 0 ) .  T h e  m o s t  
r e c e n t  s t u d y ,  b y  S h aw  e t  a l  ( 1 9 8 5 ) ,  d i f f e r s  f r o m  t h e  o t h e r  tw o  i n  t h a t  
i t  c o n c e n t r a t e s  o n  CAVG p a t i e n t s .  T h i s  s t u d y  h i g h l i g h t s  t h e  im p o r t a n c e  
o f  p r o s p e c t i v e  e v a l u a t i o n  a s  o v e r  o n e  t h i r d  o f  p a t i e n t s  sh o w e d  
n e u r o l o g i c a l  s i g n s  p r i o r  t o  s u r g e r y .  S haw  a n d  c o l l e a g u e s  f o u n d  a  h i g h  
i n c i d e n c e  o f  n ew  n e u r o l o g i c a l  c o m p l i c a t i o n s  p o s t  s u r g e r y  ( 6 1 % ) ,  b u t ,  i n  
common w i t h  t h e  o t h e r  tw o  s t u d i e s ,  fo u n d  t h a t  m o s t  p a t i e n t s  w e r e  n o t  
s e v e r e l y  i n c a p a c i t a t e d .
W h i l s t  b o t h  T u fo  e t  a l  ( 1 9 7 0 )  a n d  B r a n t h w a i t e  ( 1 9 7 2 )  fo u n d  i n c r e a s i n g  
a g e  t o  b e  a s s o c i a t e d  w i t h  t h e  o c c u r r e n c e  o f  n e u r o l o g i c a l  d a m a g e , t h e  tw o  
s t u d i e s  f a i l e d  t o  a g r e e  o n  t h e  r e l e v a n c e  o f  b y p a s s  t i m e  a n d  o f  h i s t o r y  
o f  p r e v i o u s  n e u r o l o g i c a l  d i s o r d e r ,  S haw  e t  a l  ( 1 9 8 5 )  h a v e  s u g g e s t e d  t h e  
f o l l o w i n g  p o s s i b l e  a e t i o l o g i c a l  m e c h a n ism s  f o r  n e u r o l o g i c a l  d am age  
d u r in g  o p e n - h e a r t  s u r g e r y :
a )  M a c r o - e m b o l i s a t io n  ~  a s  a  r e s u l t ,  f o r  e x a m p le ,  o f  a i r  i n  t h e
p e r f u s i o n  c i r c u i t ,  d i s l o d g e d  a t h e r o m a t o u s  d e b r i s  f r o m  t h e  a o r t a .
b )  M i c r o - e m b o l i s a t i o n  -  o f  f a t ,  a i r ,  p l a t e l e t  a g g r e g a t e s ,  f i b r i n  o r
s i l i c o n e .
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c )  C e r e b r a l  h y p o p e r f u s i o n  -  a s  a  r e s u l t ,  f o r  e x a m p le ,  o f  lo w  f l o w ,  
h y p o t e n s i o n ,  c e r e b r o - v a s c u l a r  o c c l u s i v e  d i s e a s e .
d )  B r a c h i a l  p l e x u s  i n j u r y  d u e  t o  e x c e s s i v e  s t e r n a l  r e t r a c t i o n ,  f o r  
e x a m p le .
e )  O th e r  p e r i p h e r a l  n e r v e  i n j u r i e s  -  a s  a  r e s u l t  o f  d i r e c t  tr a u m a  
d u r in g  s u r g e r y  o r  a s s o c i a t e d  w i t h  p o s t - o p e r a t i v e  c a r e .
A s h a s  a l r e a d y  b e e n  d i s c u s s e d ,  i t  h a s  n o t  b e e n  p o s s i b l e  t o  a t t r i b u t e  a n y  
o n e  s i n g l e  c a u s e  t o  p o s t - c a r d i o t o m y  d e l i r i u m .  T h e m a s t  s a t i s f a c t o r y  
e x p l a n a t i o n  w o u ld  a p p e a r  t o  b e  i n  t e r m s  o f  a n  i n t e r a c t i o n  b e t w e e n  
p h y s i c a l  d am age t o  t h e  b r a i n  a n d  t h e  i n d i v i d u a l ' s  p r e - e x i s t i n g  
p s y c h o l o g i c a l  s t a t u s .
2:2.2 Psychometric studies of changes in Intellectual Functioning and 
Personality following Open Heart Surgery
S i n c e  t h e  l a t e  1 9 6 0 ' s ,  t h e r e  h a s  b e e n  a  t r e n d  t o w a r d s  t h e  u s e  o f  
p s y c h o m e t r i c  t e s t s  i n  o r d e r  t o  d e t e c t  m o re  s u b t l e  c h a n g e s  i n  i n t e l l e c t  
a n d  p e r s o n a l i t y  b e l i e v e d  t o  o c c u r  a f t e r  o t h e r w i s e  a p p a r e n t l y  'n o r m a l '  
b y p a s s  p r o c e d u r e s .  M ore r e c e n t l y ,  a s  w i l l  b e  s e e n ,  so m e w o r k e r s  h a v e  
c o r r e l a t e d  c h a n g e s  i n  p s y c h o m e t r i c  t e s t  p e r f o r m a n c e  w i t h  
e l e c t r o p h y s i o l o g i c a l  o r  b i o c h e m i c a l  m e a s u r e s  o f  b r a i n  s t a t e / a c t i v i t y .
O ne o f  t h e  e a r l i e s t  o f  t h e s e  s t u d i e s  w a s  t h a t  o f  G i l b e r s t a d t  a n d  S a lco ,
( 1 9 6 7 ) .  T h ey  lo o k e d  a t  a n  ' e x p e r i m e n t a l '  g r o u p  o f  o p e n - h e a r t  p a t i e n t s  
( n = 5 3 ) ,  a  c o n t r o l  g r o u p  o f  p a t i e n t s  u n d e r g o in g  o t h e r  f o r m s  o f  s u r g e r y
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( n = 5 6 )  a n d  a  'n o  s u r g e r y '  c o n t r o l  g r o u p  ( n = 6 0 ) .  A l l  o f  t h e i r  s u b j e c t s  
w e r e  m a le  Army V e t e r a n s .  T h e  f o l l o w i n g  t e s t s  w e r e  a d m i n i s t e r e d  a t ,  o r  
a t  t i m e s  c o r r e s p o n d i n g  t o ,  o n e  w e e k  p r i o r  t o  s u r g e r y  a n d  t h r e e  w e e k s  
p o s t - s u r g e r y :
I n f o r m a t io n  D i g i t  S p a n
S i m i l a r i t i e s  V o c a b u la r y
D i g i t  S y m b o l B l o c k  D e s i g n
B e n d e r  G e s t a l t
S e r i a l  S u b t r a c t i o n  o f  S e v e n s
S u b j e c t s  a l s o  c o m p le t e d  t h e  M in n e s o t a  M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  
( ' M M P I ' )  o n  t h e  tw o  o c c a s i o n s .
G i l b e r s t a d t  a n d  S a k o  f o u n d  t h a t ,  t h r e e  w e e k s  p o s t  s u r g e r y ,  t h e  
e x p e r i m e n t a l  g r o u p ' s  p e r f o r m a n c e  h a d  d e t e r i o r a t e d  o n  D i g i t  S p a n , D i g i t  
S y m b o l,  B e n d e r  G e s t a l t  a n d  S e r i a l  S u b t r a c t i o n  o f  S e v e n s .  B y  c o n t r a s t ,  
t h e  n o - s u r g e r y  c o n t r o l  g r o u p  sh o w e d  a n  im p r o v e m e n t  I n  p e r f o r m a n c e  
( a t t r i b u t e d  t o  l e a r n i n g )  a n d  t h e  s u r g e r y  c o n t r o l  g r o u p  o b t a i n e d  s c o r e s ,  
p o s t - o p e r a t i v e l y ,  t h a t  l a y  b e t w e e n  t h o s e  o f  t h e  o t h e r  tw o  g r o u p s .
D i f f e r e n c e s  w e r e  n o t e d  i n  t h e  M M PI's o f  t h e  e x p e r i m e n t a l  g r o u p  b e f o r e  
a n d  a f t e r  s u r g e r y .  P r i o r  t o  s u r g e r y ,  t h i s  g r o u p  h a d  p r o d u c e d  a
'p r e d o m in a n c e  o f  p r o f i l e s  s h o w in g  s t r o n g  u s e  o f  d e n i a l  w i t h  a s s o c i a t e d  
m o d e r a t e  d e p r e s s i o n ' ,  b u t  p o s t - o p e r a t i v e l y ,  m ore  t h a n  50% o f  t h e  g r o u p  
h a d  p r o f i l e s  w i t h i n  t h e  'n o r m a l '  r a n g e .  M arked d i f f e r e n c e s  w e r e  a l s o  
f o u n d  b e t w e e n  t h e  p r e - o p e r a t i v e  p r o f i l e s  o f  t h o s e  w ho s u r v i v e d  o p e n -  
h e a r t  s u r g e r y  a n d  t h o s e  w ho d i e d  b e f o r e  t h e  s e c o n d  t e s t i n g  ( n = 1 7 ) .  T h e
fr o m  t h e  W e c h s le r  A d u l t  
I n t e l l i g e n c e  S c a l e  
( ' W A I S ' )
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s o - c a l l e d  ' e x p i r e d '  g r o u p  w e r e  h i g h  o n  a g i t a t i o n ,  w i t h d r a w a l  a n d ,  
e s p e c i a l l y ,  o r g a n i c  d i s a b i l i t y ;  t h e y  w e r e  a l s o  s i g n i f i c a n t l y  o l d e r  t h a n  
t h o s e  w ho s u r v i v e d ,  a l t h o u g h  t h e i r  a g e - c o r r e c t e d  t e s t  s c o r e s  w e r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t .
A s h a s  a l r e a d y  b e e n  d i s c u s s e d ,  G i l b e r s t a d t  a n d  S a k o  r e p o r t e d  t h a t  t h e  
i n c i d e n c e  o f  d e l i r i u m  i n  t h e  e x p e r i m e n t a l  g r o u p  w a s  13%, a  r e l a t i v e l y  
lo w  f i g u r e  w h i c h ,  t h e y  f e l t ,  m ig h t  b e  t h e  r e s u l t  o f  a  s h o r t e r  t h a n  u s u a l  
d u r a t i o n  o f  b y - p a s s .  I n d i v i d u a l s  w ho d e v e l o p e d  d e l i r i u m  w e r e  fo u n d  t o  
b e  o l d e r  t h a n  t h o s e  w ho d i d  n o t ;  t h e y  d i d  n o t ,  h o w e v e r ,  d i f f e r  i n  t h e i r  
MMPI p r o f i l e s .
Two y e a r s  l a t e r ,  L e e  e t  a l  c a r r i e d  o u t  a  s t u d y  i n  a n  a t t e m p t  t o  re m ed y  
t h e  l a c k  o f  ' a  c o n t r o l l e d  a n d  c o r r e l a t e d  a n a l y s i s  o f  n e u r o l o g i c a l  
f u n c t i o n ,  p s y c h i a t r i c  s t a t u s  a n d  p s y c h o m e t r i c  an d  b e h a v i o u r a l  i n t e g r i t y  
i n  a  s i m u l t a n e o u s  p a t i e n t  p o p u l a t i o n '  ( L e e  e t  a l ,  1 9 6 9 ) .  T h e i r  
' e x p e r i m e n t a l '  g r o u p  c o n s i s t e d  o f  2 8  p a t i e n t s  w ho u n d e r w e n t  ' o p e n '  h e a r t  
s u r g e r y ,  w h i l s t  t h e i r  c o n t r o l  g r o u p  c o m p r is e d  11 s u b j e c t s  w ho u n d e r w e n t  
h e a r t  s u r g e r y  w i t h o u t  t h e  u s e  o f  t h e  b y - p a s s .  S u b j e c t s  w e r e  a s s e s s e d  1 
o r  2  d a y s  p r i o r  t o  s u r g e r y ,  b e t w e e n  10  d a y s  a n d  3 w e e k s  a f t e r  s u r g e r y  
a n d  a g a i n ,  a t  3  m o n th s  a f t e r  s u r g e r y .  T h e  f o l l o w i n g  t e s t s  a n d  s c a l e s  
w e r e  a d m i n i s t e r e d :
T h e  W e c h s le r  A d u l t  I n t e l l i g e n c e  S c a l e  
T r a i l s  T e s t  
T a p p in g  T e s t
G r a h a m -K e n d a ll  M em ory f o r  D e s i g n s  
M i n n e s o t a - P e r c e p t u o - D i a g n o s t i c  T e s t
T h e M in n e s o t a  M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  ( 'M M P I ' )
T h e C a r d ia c  A d j u s tm e n t  S c a l e
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I n  a d d i t i o n  t o  t h e  a b o v e ,  a  n e u r o l o g i c a l  e x a m in a t i o n  a n d  p s y c h i a t r i c  
i n t e r v i e w  w e r e  c a r r i e d  o u t  o n  a l l  t h r e e  o c c a s i o n s ,  a s  w a s  a n  
E l e c t r o e n c e p h a lo g r a m  ( ' E E G ' )  a n d  a n  a s s e s s m e n t  o f  t h e  s u b j e c t ' s  
h a em o d y n a m lc  a n d  m e t a b o l i c  s t a t u s .
I n  t h e  e x p e r i m e n t a l  g r o u p ,  L e e  e t  a l  f o u n d  t h a t ,  p o s t  s u r g e r y ,  5  o f  t h e  
2 8  s u b j e c t s  (11% ) sh o w e d  g r o s s  n e u r o l o g i c a l  d a m a g e , p s y c h o s i s  o r  b o t h .  
N on e o f  t h e  'n o  b y - p a s s '  c o n t r o l s  w e r e  a f f e c t e d .  W ith  r e g a r d  t o  t h e  
d e t e c t i o n  o f  m o re  s u b t l e  b r a i n  d a m a g e , t h e  T r a i l s  T e s t ,  T a p p in g  T e s t ,  
M in n e s o t a  P e r c e p t u o - D i a g n o s t i c  T e s t ,  M emory f o r  D e s i g n s  T e s t  a n d  WAIS 
w e r e  a l l  ' u n r e v e a l i n g ' ,  l e a d i n g  L e e  a n d  h i s  c o l l e a g u e s  t o  c o n c l u d e  t h a t :
'A n  o v e r a l l  i n t e r p r e t a t i o n  o f  t h e s e  s t u d i e s  p r o v id e d  n o  
e v i d e n c e  t o  s u p p o r t  t h e  h y p o t h e s i s  t h a t  p u m p -o x y g e n a to r  p e r f u s i o n  
p r o d u c e d  b r a i n  d a m a g e  m e a s u r a b le  b y  t h e  p s y c h o m e t r i c  t e s t s  l i s t e d  
a b o v e ' .
On t h e  C a r d ia c  A d j u s tm e n t  S c a l e ,  a  m e a s u r e  o f  ' c a p a b i l i t y  t o  a d j u s t  t o  
g a i n f u l  r e h a b i l i t a t i o n ' ,  t h e  c o n t r o l  g r o u p  f a r e d  b e t t e r  t h a n  t h e  
e x p e r i m e n t a l  g r o u p  i n  t h a t ,  w h i l s t  b o t h  g r o u p s  im p r o v e d  fr o m  p r e -  t o  
p o s t - s u r g e r y ,  t h e  f o r m e r  sh o w e d  t h e  g r e a t e r  im p r o v e m e n t .
I t  i s  i n t e r e s t i n g  t h a t ,  w h i l s t  L e e  e t  a l  a l s o  fo u n d  c h a n g e s  i n  MMPI 
p r o f i l e s  f r o m  b e f o r e  t o  a f t e r  s u r g e r y ,  t h e i r  f i n d i n g s  d i d  n o t  r e p l i c a t e  
t h o s e  o f  G i l b e r s t a d t  a n d  S a k o ,  ( 1 9 6 7 )  d i s c u s s e d  a b o v e .  L e e  e t  a l  fo u n d  
a  p r e - s u r g e r y  g e n e r a l  ' t r e n d '  o f  n e u r o t i c  p e r s o n a l i t y  t y p e  i n  b o t h
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p a t i e n t  g r o u p s .  H o w e v e r , a f t e r  s u r g e r y ,  t h e  c o n t r o l  g r o u p  t e n d e d  
t o w a r d s  im p r o v e m e n t  ( i n  s o  f a r  a s  n o n e  b eca m e  w o r s e ) ,  w h e r e a s  t h e  
e x p e r i m e n t a l  g r o u p  sh o w e d  a  d e t e r i o r a t i o n ;  t h i s  w a s  s t i l l  e v i d e n t  i n  8  
m em b ers (29%) o f  t h e  e x p e r i m e n t a l  g r o u p  t h r e e  m o n th s  p o s t - s u r g e r y .  
S i n c e  t h i s  d e t e r i o r a t i o n  w a s  m o s t  m ark ed  i n  t h e  f e m a l e  m em bers o f  t h e  
g r o u p  a n d  s i n c e ,  a s  L e e  e t  a l  p o i n t  o u t ,  G i l b e r s t a d t  a n d  S a k o  h a d  a n  
a l l - m a l e  s a m p le ,  t h i s  m ig h t  w e l l  e x p l a i n  t h e  d i s c r e p a n c y  b e t w e e n  t h e  tw o  
s e t s  o f  f i n d i n g s .
L e e  e t  a l  fo u n d  so m e  s u p p o r t  f o r  a  r e l a t i o n s h i p  b e t w e e n  d e t e r i o r a t i o n  o n  
t h e  MMPI a n d  t h e  e x p e r i e n c e  o f  m i ld  t o  m o d e r a t e  t r a n s i e n t  h y p o x a e m ia  o r  
a c i d a e m i a  d u r in g  t h e  f i r s t  f e w  h o u r s  a f t e r  s u r g e r y .  T h e y  fo u n d  n o  
a p p a r e n t  c o r r e l a t i o n  b e t w e e n  s o - c a l l e d  ' p e r s o n a l i t y  d e t e r i o r a t i o n '  a n d  
e i t h e r  p r e v i o u s  m e n t a l  h e a l t h  s t a t e  o r  s e v e r i t y  o f  i l l n e s s  i n  t h e s e  
p a t i e n t s .  H o w e v e r , i t  s h o u ld  b e  n o t e d  t h a t  t h e  m ean d u r a t i o n  o f  
d i s a b l i n g  sy m p to m s i n  t h e  e x p e r i m e n t a l  g r o u p  w a s  a p p r o x im a t e l y  t w i c e  
t h a t  o f  t h e  c o n t r o l  g r o u p  ( 4 . 7  y e a r s  a n d  2 . 5  y e a r s  r e s p e c t i v e l y ) .  T h e  
s t u d y  b y  G u n d le  e t  a l ,  ( 1 9 8 0 ) ,  d i s c u s s e d  i n  t h e  n e x t  s e c t i o n  o f  t h i s  
r e v i e w ,  e x a m in e s  t h e  e f f e c t s  o f  a  p r o lo n g e d  h i s t o r y  o f  c a r d i a c  sy m p to m s  
o n  s e l f - i m a g e  a n d  i s  i n t e r e s t i n g  i n  t h e  l i g h t  o f  t h i s  f i n d i n g  b y  L e e  e t  
a l .
T h e  s t u d y  o f  F r a n k  e t  a l  ( 1 9 7 2 )  h a s  so m e f e a t u r e s  i n  common w i t h  e a c h  o f  
t h e  p r e v i o u s  s t u d i e s ,  w i t h  r e g a r d  t o  t h e  m e a s u r e s  u s e d .  I t  d i f f e r s ,  
h o w e v e r ,  i n  t h a t  n o  c o n t r o l  o r  c o m p a r is o n  g r o u p  w a s i n c l u d e d .
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I n  t h i s  s t u d y ,  4 9  p a t i e n t s  u n d e r g o in g  o p e n  h e a r t  s u r g e r y  f o r  a  v a r i e t y  
o f  d i f f e r e n t  c a r d i a c  c o n d i t i o n s  w e r e  s u b j e c t e d  t o  t h e  f o l l o w i n g  t e s t s  2  
d a y s  b e f o r e  a n d  6 m o n th s  a f t e r  s u r g e r y :
I n f o r m a t io n  
D i g i t  S p a n  
D i g i t  S y m b o l
A r i t h m e t i c  
S i m i l a r i t i e s  
B lo c k  D e s i g n
fr o m  t h e  
WAIS
P i c t u r e  C o m p le t io n
T h e B e n d e r  G e s t a l t  T e s t
T h e  B e n t o n  V i s u a l  R e t e n t i o n  T e s t
F in g e r  L o c a l i s a t i o n  P r o c e d u r e  ( a f t e r  B e n t o n )
T r a i l  M a k in g  T e s t  (F o r m s A a n d  B )
A d d i t i o n a l l y ,  t h e  p a t i e n t ' s  d e g r e e  o f  a n x i e t y  w a s  r a t e d  b y  a  
p s y c h i a t r i s t .
A t  s i x  m o n th s  p o s t - s u r g e r y ,  i t  w a s  fo u n d  t h a t  t h e r e  w e r e  ' im p r o v e m e n ts
s t a t i s t i c a l l y  s i g n i f i c a n t  im p r o v e m e n t  w a s a t t a i n e d  i n  t h e  f o l l o w i n g :  
F u l l - s c a l e  WAIS I n t e l l i g e n c e  Q u o t i e n t  ( ' I Q ' ) ,  WAIS V e r b a l  IQ , t h e  B e n t o n  
V i s u a l  R e t e n t i o n  T e s t  a n d  t h e  I n f o r m a t i o n ,  B lo c k  D e s i g n  a n d  S i m i l a r i t i e s  
s u b - t e s t s  f r o m  t h e  WAIS.
I t  w a s  f e l t  t h a t  t h e s e  im p r o v e m e n ts  'a p p e a r e d  t o  b e  b a s e d  p r i m a r i l y  o n  
p r a c t i c e  e f f e c t s ,  o n l y  p a r t i a l l y  c o n t r o l l e d  b y  t h e  u s e  o f  a l t e r n a t e  
f o r m s ' .  T h i s  e x p l a n a t i o n  w a s  p r e f e r r e d  o v e r  o n e  i n  t e r m s  o f  o r g a n i c  
c h a n g e ,  s i n c e  im p r o v e d  i n t e l l e c t u a l  p e r f o r m a n c e  w a s  n o t  r e l a t e d  t o  
c h a n g e s  i n  c a r d i a c  f u n c t i o n a l  c l a s s i f i c a t i o n .  T h e f i n d i n g  t h a t  p r e ­
o p e r a t i v e  a n x i e t y  sh o w e d  a  s i g n i f i c a n t  i n v e r s e  r e l a t i o n s h i p  w i t h  p o s t ­
i n  a l l  m e a s u r e d  a r e a s  o f  i n t e l l e c t u a l  p e r f o r m a n c e ' . M o r e o v e r
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o p e r a t i v e  i n t e l l e c t u a l  g a i n s  m ig h t  a l s o  b e  s e e n  a s  s u p p o r t i n g  a  l e a r n i n g  
e x p l a n a t i o n ,  s i n c e  t h e  m o r e  a n x i o u s  t h e  s u b j e c t  a t  t h e  t im e  o f  p r e ­
o p e r a t i v e  t e s t i n g ,  t h e  l e s s  h e  c o u l d  ' l e a r n '  a t  t h e  t i m e  a n d  s o  t h e  l e s s  
h e  w o u ld  sh o w  t h e  b e n e f i t s  o f  l e a r n i n g  a t  t h e  s e c o n d  t e s t i n g .
O th e r  f a c t o r s  t h a t  w e r e  r e l a t e d  t o  p o s t - o p e r a t i v e  t e s t  s c o r e s  w e r e  t h e  
W e c h s le r  F u l l  S c a l e  IQ  a n d  t h e  d u r a t i o n  o f  b y - p a s s ,  t h e  fo r m e r  b e i n g  
f o u n d  t o  a c c o u n t  f o r  50% o f  t h e  v a r i a n c e  i n  t h e  p o s t - o p e r a t i v e  t e s t  
s c o r e .  T h e r e  w a s a l s o  so m e  e v i d e n c e  t h a t  t h e  l o n g e r  t h e  d u r a t i o n  o f  t h e  
b y - p a s s ,  t h e  l e s s  t h e  i n t e l l e c t u a l  g a i n s  p o s t - s u r g e r y ;  t h i s  f i n d i n g  w a s  
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  h o w e v e r .
A s s t a t e d  e a r l i e r ,  t h e  i n c i d e n c e  o f  p o s t - c a r d i o t o m y  d e l i r i u m  i n  t h e  
s a m p le  o f  F ra n k  e t  a l  ( 1 9 7 2 )  w a s 10%; n o  p a t i e n t s  sh o w e d  g r o s s  o r g a n i c  
s i g n s  im m e d ia t e ly  a f t e r  s u r g e r y .  A t  s i x  m o n th  f o l l o w - u p ,  t h e  f o r m e r ly  
d e l i r i o u s  p a t i e n t s  sh o w e d  t h e  sa m e m e a s u r e d  im p r o v e m e n ts  i n  t e s t  s c o r e s  
a s  d i d  t h e  n o n - d e l i r i o u s  p a t i e n t s .
An i n t e r e s t i n g  f e a t u r e  o f  t h e  s t u d i e s  r e v ie w e d  s o  f a r  i s  t h a t  t h e y  a l l  
t o o k  i n t o  c o n s i d e r a t i o n  so m e  a s p e c t  o f  t h e  p a t i e n t ' s  p s y c h o l o g i c a l  
' s t a t u s '  b e f o r e  a n d  a f t e r  s u r g e r y ,  F r a n k  e t  a l  ( 1 9 7 2 )  g o i n g  s o  f a r  a s  t o  
r e l a t e  p r e - o p e r a t i v e  m ood ( a l b e i t  b a s e d  o n  p s y c h i a t r i c  r a t i n g )  t o  p o s t ­
o p e r a t i v e  g a i n s  i n  i n t e l l e c t u a l  p e r f o r m a n c e .  S u b s e q u e n t  s t u d i e s ,  a s  
d e s c r i b e d  b e lo w ,  w h i l s t  i n  m any w a y s  m ore  s o p h i s t i c a t e d  t h a n  t h e  f o r e ­
g o i n g ,  h a v e  t e n d e d  n o t  t o  t a k e  t h i s  a s p e c t  i n t o  a c c o u n t .
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A b e r g  a n d  K ih lg r e n  ( 1 9 7 4 )  c o n d u c t e d  a  s t u d y  w i t h  a  v i e w  t o  s e e i n g  i f  i t  
w e r e  p o s s i b l e  t o  u s e  p s y c h o m e t r i c  t e s t s  t o  d e t e c t  c h a n g e s  i n  
i n t e l l e c t u a l  f u n c t i o n  a f t e r  a n  a p p a r e n t l y  'n o r m a l '  b y - p a s s .  T h e y  
s t u d i e d  1 1 3  p a t i e n t s  w ho w e r e  t o  u n d e r g o  o p e n - h e a r t  s u r g e r y  f o r  v a r i o u s  
c a r d i a c  c o n d i t i o n s  a n d  a l s o  i n c l u d e d ,  a s  a  c o m p a r is o n  g r o u p ,  5 3  
i n d i v i d u a l s  w ho w e r e  t o  u n d e r g o  g e n e r a l  t h o r a c i c  s u r g e r y  i n  t h e  sa m e  
h o s p i t a l .  B o th  g r o u p s  o f  p a t i e n t s  w e r e  t e s t e d  2 d a y s  b e f o r e  s u r g e r y ,  
a n d  t h e n  1 w e e k  a n d  2  m o n th s  a f t e r w a r d s .  F o r t y  f i v e  o f  t h e  h e a r t  
s u r g e r y  p a t i e n t s  w e r e  a l s o  t e s t e d  o n e  y e a r  a f t e r  s u r g e r y .  On e a c h  
t e s t i n g  o c c a s i o n ,  t h e  f o l l o w i n g  t e s t s  w e r e  u s e d :
S y n o n y m s: t o  m e a s u r e  v e r b a l  c o m p r e h e n s io n
F i g u r e  C l a s s i f i c a t i o n :  t e s t  o f  n o n - v e r b a l ,  l o g i c a l  r e a s o n i n g  
K o h 's  B l o c k s :  a  t e s t  o f  v i s u o - s p a t i a l  p e r c e p t i o n  a n d  c o g n i t i o n  
T h u r s t o n e ' s  P i c t u r e  M em ory T e s t :  a  s h o r t - t e r m  m em ory t e s t  
F ig u r e  R o t a t i o n :  a  t e s t  o f  v i s u o - s p a t i a l  a b i l i t y  
F i g u r e  I d e n t i f i c a t i o n :  a  t e s t  o f  p e r c e p t u a l  s p e e d .
T h e  f i r s t  t h r e e  t e s t s  w e r e  t a k e n  t o g e t h e r  t o  p r o v i d e  a n  e s t i m a t e  o f  IQ .
P o s t - s u r g e r y ,  t h o s e  p a t i e n t s  w ho h a d  u n d e r g o n e  h e a r t  s u r g e r y  w e r e  
d i v i d e d  i n t o  tw o  g r o u p s ,  G rou p  A , w i t h  n o  o b v io u s  c e r e b r a l  c o m p l i c a t i o n s  
( n = 9 9 )  a n d  G rou p  B , w ho d i d  sh o w  s i g n s  o f  c e r e b r a l  c o m p l i c a t i o n s  ( n = 1 4 ) .  
I f  t h e  7  i n d i v i d u a l s  w ho d i e d  p o s t - o p e r a t i v e l y  a n d  w h o s e  d e a t h s  w e r e  
a t t r i b u t a b l e  t o  c e r e b r a l  c o m p l i c a t i o n s  w e r e  t a k e n  i n t o  a c c o u n t ,  t h e  
o v e r a l l  i n c i d e n c e  o f  c e r e b r a l  c o n p l i c a t i o n s  w a s 1 4 . 5 % .
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I n  v i e w  o f  t h e  s t a t e d  a im  o f  t h i s  s t u d y ,  m o s t  a t t e n t i o n  w a s  f o c u s e d  o n  
p a t i e n t s  i n  G rou p  A. O n e w e e k  a f t e r  s u r g e r y ,  t h i s  g r o u p  sh o w e d  im p a ir e d  
i n t e l l e c t u a l  f u n c t i o n i n g ,  s c o r i n g  s i g n i f i c a n t l y  l e s s  t h a n  t h e  c o m p a r is o n  
g r o u p  o n  t h e  f o l l o w i n g  t e s t s :  F i g u r e  C l a s s i f i c a t i o n ,  K o h 's  B l o c k s ,
F i g u r e  R o t a t i o n  a n d  F i g u r e  I d e n t i f i c a t i o n .  G ro u p  A a l s o  s c o r e d  l e s s  
t h a n  t h e  c o m p a r is o n  g r o u p  o n  t h e  S y n o n y m s t e s t ,  b u t  t h i s  d i f f e r e n c e  w a s  
n o t  s i g n i f i c a n t .  I n t e r e s t i n g l y ,  G rou p  A a c t u a l l y  sh o w e d  a  s l i g h t  
im p r o v e m e n t  o n  t h e  M em ory T e s t .
Two m o n th s  a f t e r  s u r g e r y ,  i n d i v i d u a l s  i n  G rou p  A d e m o n s t r a t e d  
im p r o v e m e n ts  i n  f u n c t i o n ,  b u t  t h e s e  w e r e  l e s s  t h a n  t h o s e  sh o w n  b y  t h e  
c o m p a r is o n  g r o u p .  T h e  d i f f e r e n c e s  b e t w e e n  t h e  s c o r e s  o b t a i n e d  b y  t h e  
tw o  g r o u p s  o n  F i g u r e  R o t a t i o n  a n d  F ig u r e  C l a s s i f i c a t i o n  w e r e  s t i l l  
s i g n i f i c a n t .  A t  o n e  y e a r ,  t h o s e  'G r o u p  A ' s u b j e c t s  w ho w e r e  t e s t e d  
sh o w e d  a  g e n e r a l  im p r o v e m e n t  o n  t h e i r  p e r fo r m a n c e  a t  tw o  m o n th s  p o s t ­
s u r g e r y .
On t h e  b a s i s  o f  t h e  r e s u l t s  o b t a i n e d  f r o m  t h e  c o m p a r is o n  g r o u p  o f  
t h o r a c i c  s u r g e r y  p a t i e n t s ,  A b e r g  a n d  K ih lg r e n  w e r e  a b l e  t o  d e m o n s t r a t e  
n o  i n t e l l e c t u a l  im p a ir m e n t  b e y o n d  o n e  w eek  p o s t - s u r g e r y ,  d u e  t o  
' c o n v e n t i o n a l  a n a e s t h e s i a  c o m b in e d  w i t h  m a jo r  s u r g i c a l  i n t e r v e n t i o n ' .
A b e r g  a n d  K i h lg r e n  e x a m in e d  t h e  o u tc o m e s  o f  t h e  d i f f e r e n t  d i a g n o s t i c  
g r o u p s  w i t h i n  t h e i r  s a m p le  a n d ,  i n d e e d ,  fo u n d  m ark ed  d i f f e r e n c e s  b e t w e e n  
th e m . O ne w e e k  a f t e r  s u r g e r y ,  t h o s e  i n d i v i d u a l s  w ho h a d  h a d  s u r g e r y  f o r  
c o n g e n i t a l  h e a r t  d i s e a s e  sh o w e d  t h e  l e a s t  im p a ir m e n t . T h e y  a l s o  sh o w e d
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t h e  g r e a t e s t  im p r o v e m e n t  a t  tw o  m o n th s  a n d ,  i n  f a c t ,  w e r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  c o m p a r is o n  g r o u p  a t  t h i s  s t a g e .  O ne  
w e e k  a f t e r  s u r g e r y ,  t h e  ' n e x t  b e s t '  g r o u p  t o  t h e  c o n g e n i t a l s  w e r e  t h o s e  
w ho h a d  h a d  s u r g e r y  f o r  v a r i o u s  m i t r a l  d i s e a s e s ;  t h e s e  w e r e  f o l l o w e d  b y  
t h e  a o r t i c  p a t i e n t s  a n d  p a t i e n t s  w i t h  c o r o n a r y  h e a r t  d i s e a s e .  P a t i e n t s  
w i t h  c o m b in e d  a n d  m i t r a l  l e s i o n s  f a r e d  w o r s t  o f  a l l .  T h e d i f f e r e n c e s  
b e t w e e n  t h e  d i a g n o s t i c  g r o u p s  w e r e  s t i l l  e v i d e n t  a t  t w o  m o n th s  a n d  o n e  
y e a r  a f t e r  s u r g e r y ,  a n d  t h e  r a n k  o r d e r  w a s  m uch t h e  sa m e  a t  t h e s e  t i m e s  
a s  b e f o r e .
O f t h e  v a r i o u s  p r e - ,  i n t r a - ,  a n d  p o s t - o p e r a t i v e  p a r a m e t e r s  s t u d i e d ,  t h e  
tw o  w i t h  t h e  g r e a t e s t  i n f l u e n c e  o n  p o s t - o p e r a t i v e  t e s t  r e s u l t s  w e r e  t h e  
d u r a t i o n  o f  t h e  b y - p a s s  a n d  t h e  d e g r e e  o f  v a l v u l a r  c a l c i f i c a t i o n .  
M i c r o - e r r ib o l i s a t io n  w a s  d eem e d  t o  b e  t h e  m a in  m e c h a n ism  b e h in d  
i n t e l l e c t u a l  im p a ir m e n t  a n d  tw o  p o s s i b l e  s o u r c e s  o f  t h e s e  e m b o l i  w e r e  
i d e n t i f i e d ,  n a m e ly  t h e  p u m p -o x y g e n a to r  a n d  d e b r i s  f r o m  t h e  o p e r a t i v e  
s i t e .  T h e i n c l u s i o n  o f  a  f i l t e r  i n  t h e  b y - p a s s  c i r c u i t  w a s  f o u n d  t o  
r e d u c e  i n t e l l e c t u a l  im p a ir m e n t  i n  m o s t  s u b - t e s t s .
S o t a n e im i  e t  a l  ( 1 9 8 1 )  c o m b in e d  n e u r o l o g i c a l ,  n e u r o p s y c h o l o g i c a l  a n d  
q u a l i t a t i v e  E l e c t r o - e n c e p h a l o g r a p h i c  ( 'QEEG') d a t a  i n  t h e i r  s t u d y  o f  4 9  
p a t i e n t s  u n d e r g o in g  o p e n - h e a r t  s u r g e r y  f o r  v a r i o u s  v a l v e  d e f e c t s .  T h e i r  
n e u r o p s y c h o l o g i c a l  a s s e s s m e n t  c o m p r is e d  t h e  f o l l o w i n g  t e s t s :
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L e a r n in g  T e s t :  t e s t  o f  r o t e  l e a r n i n g  
T r i a n g l e s  T e s t :  a  m e a s u r e  o f  p s y c h o m o t o r  s p e e d  
M aze T e s t -  P e r fo r m a n c e  t i m e  
-  E r r o r  s c o r e
S y m m e tr ic  d r a w in g  -  Num ber o f  r e v e r s a l s  
-  G e n e r a l  f o r m  l e v e l
D e s ig n  R e c o g n i t i o n
K o h 's  B l o c k s :  t o  t e s t  v i s u o - c o n s t r u c t i v e  a b i l i t y
D i g i t s  B a c k w a r d s :  t o  t e s t  a t t e n t i o n  a n d  a u d i o v e r b a l  m em ory
C o lo u r  N am in g  ( m o d i f i e d  S t r o o p )  -  C o lo u r  T e x t  T im e
-  C o lo u r  T e x t  E r r o r s
-  B la c k  T e x t  T im e
N e u r o p s y c h o l o g i c a l  t e s t i n g  w a s c a r r i e d  o u t  5  d a y s  p r i o r  t o  s u r g e r y  a n d  
t h e n  2  m o n t h s ,  5  m o n t h s ,  8  m o n th s  a n d  1 2  m o n th s  a f t e r  o p e r a t i o n .  
N e u r o l o g i c a l  a n d  QEEG a s s e s s m e n t s  w e r e  c a r r i e d  o u t  o n  t h e  sa m e o c c a s i o n s  
w i t h  a d d i t i o n a l  a s s e s s m e n t s  b e i n g  m ade 2  d a y s  b e f o r e  t h e  o p e r a t i o n  a n d  
10  d a y s  a f t e r w a r d s .  On t h e  b a s i s  o f  t h e  1 0 t h  p o s t - o p e r a t i v e  d a y  
n e u r o l o g i c a l  a s s e s s m e n t ,  s u b j e c t s  w e r e  c l a s s i f i e d  a s  e i t h e r  ' c e r e b r a l l y  
c o m p l i c a t e d ' o r  ' c e r e b r a l l y  n o n - c o m p l i c a t e d ' ; t w e n t y  t h r e e  s u b j e c t s  
(47%) w e r e  a s s i g n e d  t o  t h e  f o r m e r  g r o u p ,  t w e n t y  s i x  (53% ) t o  t h e  l a t t e r .
S o t a n e im i  e t  a l  d e v i s e d  a  ' n e u r o p s y c h o l o g i c a l  ( ' N P ' )  i n d e x ' ,  u s i n g  t h e  
s c o r e s  f r o m  t h e  s e v e n  s u b t e s t s  w h ic h  b e s t  d i f f e r e n t i a t e d  b e t w e e n  t h e  
' c o m p l i c a t e d '  a n d  ' n o n - c o m p l i c a t e d '  g r o u p s  tw o  m o n th s  a f t e r  s u r g e r y .  
T h e r e l e v a n t  s u b t e s t s  w e r e  a s  f o l l o w s :  C o lo u r  T e x t  t i m e ,  L e a r n in g  t e s t .
T r i a n g l e s ,  M aze T e s t  ( p e r f o r m a n c e  t i m e ) ,  S y m m e tr ic  d r a w in g  ( g e n e r a l  fo r m  
l e v e l ) ,  D e s ig n  r e c o g n i t i o n ,  D i g i t s  B a c k w a r d s .
t o  t e s t  f u n c t i o n  
o f  n o n -d o m in a n t  
h e m is p h e r e
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P r io r  to  s u rg e ry , th e  v a lu e s  o f  th e  NP in d ic e s  fo r  bo th  groups w ere  
e q u a l. A fte r  s u rg e ry , how ever, d iffe re n c e s  em erged; th e  'n o n ­
c o m p lic a te d ' group showed a s t a t is t ic a l ly  s ig n if ic a n t  r is e  in  NP in d ex  2 
months a f t e r  s u rg e ry , whereas i t  was n o t u n t i l  8 months a f t e r  su rg e ry  
th a t  any such im provem ent was seen in  th e  'c o m p lic a te d ' g rou p , whose 
n e u ro lo g ic a l symptoms, i t  was n o te d , w ere g e n e ra lly  m ild  and had c le a re d  
up by th e  2 month assessm ent.
S in ce  one o f th e  aim s o f th is  s tu d y  had been to  compare and c o r re la te  
n eu ro p sych o lo g ica l re s u lts  w ith  n e u ro lo g ic a l and QEEG fin d in g s , 
S o tan eim i e t  a l  observed th a t ,  a t  two month fo llo w -u p , a f a l l  in  NP 
in d ex  from  i t s  p re -o p e ra tiv e  le v e l was noted in  13 o f th e  23 
'c o m p lic a te d ' p a tie n ts  (56 .5% ) as compared w ith  ju s t  2 o f th e  26 'no n ­
c o m p lic a te d ' p a tie n ts  (7 .7 % ). T h is  d iffe re n c e  was s t a t is t ic a l ly  
s ig n if ic a n t , th e  p o s t-o p e ra tiv e  f a l l  in  NP in d ex  a g re e in g  w ith  10 day 
fo llo w -u p  c l in ic a l  im p airm en t in  86.7%  o f cases. I t  was suggested th a t  
th e  agreem ent would have been g re a te r  s t i l l  had th e  f i r s t  p o s t-o p e ra tiv e  
n eu ro p sych o lo g ica l e v a lu a tio n  been made e a r l ie r ;  th is  had n o t been th e  
case because o f th e  w ish  to  a v o id  tem porary changes 'known to  appear 
even a f t e r  g e n e ra l s u rg e ry '. S o tan eim i e t  a l  found th a t  v is u a l te s ts  
and te s ts  m easuring psychom otor speed, memory and a tte n tio n  'seemed to  
r e f le c t  c l in ic a l  s ta te  more r e l ia b ly  th an  d id  v e rb a l t e s t s '.  
In te r e s t in g ly , changes in  QEEG freq u en cy  w ere a ls o  found to  c o r re la te  
w ith  changes in  NP in d e x ; th is  was seen as 'g iv in g  o b je c tiv e  ev id en ce  o f  
c e re b ra l in v o lv e m e n t'.
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S o tan eim i e t  a l  (1 9 8 1 ) exam ined th e  e f fe c ts  o f a number o f v a r ia b le s  on 
th e  NP in d e x . The v a r ia b le  th a t  emerged as c le a r ly  o f im portance was 
th e  d u ra tio n  o f b y -p a s s ; i f  d u ra tio n  was more th an  tw o h o u rs , th en  th e  
r is k  o f n eu ro p sych o lo g ica l im pairm ent in c rease d  th r e e - fo ld  when compared 
w ith  s h o rte r by-pass tim e s .
Age and Sex w ere b o th  found to  be a s s o c ia te d  w ith  changes in  NP in d e x , 
such th a t  p o s t-o p e ra tiv e  NP in d e x  changes w ere p o s it iv e ly  (b u t n o t 
s ig n if ic a n t ly )  c o rre la te d  w ith  age and women were found to  have a le s s  
advantageous NP in d ex  outcome th an  men. Both o f th e s e  'e f f e c t s ' w ere  
e x p la in e d , to  a c e r ta in  e x te n t, by exam in atio n  o f th e  n eu ro p sych o lo g ica l 
outcomes fo r  th e  d if f e r e n t  d ia g n o s tic  groups and by ta k in g  in to  account 
t h e ir  com po sition  in  term s o f age and s ex . A l l  o f th e  p a tie n ts  in  th e  
youngest age group (aged between 15 and 29 y e a rs ), who o b ta in e d  th e  
h ig h e s t NP in d ex  sco res  p r io r  to  s u rg e ry  and y e t w ere th e  s lo w est to  
im prove p o s t-s u rg e ry , w ere c lasse d  as havin g  c o n g e n ita l ( a o r t ic )  v a lv e  
d is e a s e ; th is  was th e  o n ly  observed d iffe re n c e  betw een th e  age groups. 
S im ila r ly , th e  p o s t-o p e ra tiv e  d is p a r ity  between th e  sexes co u ld  a ls o  be 
e x p la in e d  in  term s o f d ia g n o s tic  g rou p ; th e re  was a  h ig h e r in c id e n c e  o f  
m itr a l v a lv e  d is e a s e  among women th an  among men. S o tan e im i e t  a l  s ta te  
th a t ,  s in c e  i t  is  w e ll known th a t  c a rd io lo g ic a l outcome fo llo w in g  m it r a l 
v a lv e  rep lacem en t is  g e n e ra lly  le s s  fa v o u ra b le  th a n  th a t  fo llo w in g  
a o r t ic  v a lv e  s u rg e ry , i t  is  reaso n ab le  to  suppose th a t  th e re  m ight be 
s im ila r  d iffe re n c e s  in  c e re b ra l c irc u la to r y  outcom es. A lte r n a t iv e ly , 
c a rd io lo g ic a l fa c to rs  m ig h t r e s u lt  in  p re -o p e ra tiv e  d iffe re n c e s  w h ich ,
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in kirn, m'yhi- affect SUcejtfiViJiHj fo disavde/5 of +Vie cental neroous
^ system . In  t h e ir  own sam ple, S o tan eim i e t  a l  found th a t  th e  p o s t­
o p e ra tiv e  perform ance sco re  g a in  was much s lo w er in  th e  m it r a l group  
th a n  in  th e  a o r t ic  g ro u p ; th e  fo rm er showed no score in c re a s e  b e fo re  th e  
8 th  m onth, th e  change th e n  b e in g  as g re a t as th e  a o r t ic  group had 
exp erien ced  s ix  months e a r l ie r .
S o tan eim i e t  a l  found ep isod es o f hypo tensio n  d u rin g  su rg e ry  to  have no 
n e u ro lo g ic a l, QEEG o r n eu ro p sych o lo g ica l consequences. T h is  fin d in g  
c o n tra s te d  w ith  th o se  o f o th e r w o rk e rs , b u t S o tan eim i and h is  c o lle a g u e s  
cou ld  o n ly  conclude e ith e r  th a t  th e  e ffe c ts  o f hypo ten sio n  were 
dependent on o th e r c o in c id e n t fa c to rs  o r th a t  mean a r t e r ia l  p ressu re  
m ight n o t be a r e l ia b le  in d ic a to r  o f c e re b ra l c ir c u la t io n .
The n e x t stu d y fo r  d is c u s s io n  in  th is  s e c tio n  o f th e  re v ie w  is  an o th er 
by Aberg and h is  c o lle a g u e s  (A berg e t  a l ,  1 9 8 2 ). In  th is  s tu d y , th e s e  
w orkers sought to  exam ine th e  re la tio n s h ip  betw een changes in  
in t e l le c tu a l fu n c tio n  and changes in  th e  le v e ls  o f an enzym e, A d en y la te  
K in a s e , in  th e  c e re b ro -s p in a l f lu id ,  from  b e fo re  to  a f t e r  s u rg e ry . I t  
should  be e x p la in e d  th a t  th is  enzyme was seen as a 'm a rk e r' fo r  damage 
to  th e  b ra in  c e lls  as a  r e s u lt  o f th e  o p e ra tio n .
Aberg e t  a l  (1 9 8 2 ) m easured th e  le v e l o f C e re b ro -s p in a l f lu id  -  
A d en y la te  K inase ('C S F -A K ') in  36 p a tie n ts  who had undergone open h e a rt  
s u rg e ry  and found i t  to  be e le v a te d  in  33 o f th ese  p a tie n ts , 24 hours  
a f t e r  s u rg e ry . S in ce  no such e le v a tio n s  were found in  th e  8 p a tie n ts  
who underw ent th o ra c ic  s u rg e ry  w ith o u t b y -p ass , th e  p o s s ib ility  th a t  th e
36
increase in CSF-AK related to the induction of anaesthesia was ruled
o u t.
P re - and p o s t-o p e ra tiv e  e s tim a tio n s  o f CSF-AK w ere perform ed on 18 
p a tie n ts , 16 o f whom underw ent psychom etric  te s t in g  once b e fo re  s u rg ery  
and once a g a in , a p p ro x im a te ly  one week a f t e r  o p e ra tio n . The fo llo w in g  
te s ts  were a d m in is te re d :
Synonyms: to  m easure v e rb a l com prehension
F ig u re  R o ta tio n : to  m easure v is u o -s p a tia l a b i l i t y
F ig u re  Id e n t if ic a t io n :  to  m easure p e rc e p tu a l speed.
A com posite sco re  was o b ta in e d  by summing th e  d iffe re n c e s  between th e  
p re - and p o s t-o p e ra tiv e  scores o ver a l l  th re e  te s ts  and a d e te r io ra t io n  
in  in te l le c tu a l perform ance was found to  be s ig n if ic a n t ly  re la te d  to  th e  
re le a s e  o f A d en y la te  K in ase in to  th e  CSF. I t  is  in te r e s t in g , in  th e  
l ig h t  o f o th e r s tu d ie s  re v ie w e d , th a t  no c o r re la t io n  was found between  
th e  d u ra tio n  o f th e  by-pass and e ith e r  p o s t-o p e ra tiv e  CSF-AK o r p o s t­
o p e ra tiv e  in te l le c t u a l in d e x .
S in ce  th e y  w ere a b le  to  e lim in a te  a number o f o th e r p o s s ib le  sources o f  
th e  CSF-AK, Aberg and h is  co -w o rkers concluded th a t  th e  r is e  in  CSF-AK 
was due to  th e  in c re a s e d  'le a k in e s s ' o f th e  damaged b ra in  c e lls .  O f 
p a r t ic u la r  in te r e s t  was th e  s ig n if ic a n t  c o r re la t io n  betw een p o s t­
o p e ra tiv e  CSF-AK and th e  in t e l le c t u a l in d e x :
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'A p a rt fro m  th e  g re a t th e o r e t ic a l im p lic a tio n s  o f th is  l in k ,
between a b io c h e m ic a l f in d in g  r e f le c t in g  a d is tu rb a n c e  a t  b ra in
c e llu la r  le v e l and a  p sych om etric  f in d in g  r e f le c t in g  a d is tu rb a n c e  
in  g lo b a l b ra in  fu n c tio n , th e  c o r re la tio n  re in fo rc e s  th e  v a l id i t y
o f b o th  methods in  th is  c o n te x t '. (Aberg e t  a l ,  1982)
Two fu r th e r  s tu d ie s  have been re p o rte d  s in c e  th e  commencement o f th e  
p re s e n t s tu d y . In  th e  f i r s t ,  by Savageau e t  a l  (1 9 8 2 ), p re - to  p o s t­
o p e ra tiv e  changes in  n e u ro p s y c h o lo g ic a l fu n c tio n  w ere exam ined fo r  a  
group o f 227 p a tie n ts  (76% undergoing CAVG, th e  rem ainder undergoing  
v a lv e  s u rg e ry ) o f mean age 5 4 .5  y e a rs . N eu ro p sych o lo g ica l fu n c tio n  was
assessed 1 - 3  days p r io r  to  s u rg e ry  and a t  9 days and 6 months p o s t­
o p e ra tio n . The m easures used w ere th e  T r a i l  M aking T e s t, th e  V is u a l 
R ep ro d uctio n  and L o g ic a l Memory Passages from  th e  V fechsler Memory S c a le . 
The la t t e r  te s t  was a d m in is te re d  p r io r  to  su rg ery  and a t  6 months o n ly . 
P a tie n ts  were c la s s if ie d  as showing d e te r io ra t io n  in  fu n c tio n  on a g iv e n
te s t  i f  th e  p re -o p e ra tiv e  sco re  was more th an  one s tan d ard  d e v ia tio n
( 'S D ')  low er th an  th e  p re -o p e ra tiv e  s c o re .
A t 9 days p o s t-s u rg e ry , Savageau e t  a l  found th a t  70% o f p a tie n ts  
rem ained w ith in  1 SD o f t h e ir  o r ig in a l perform ance on a l l  fo u r s c o re s , 
19% showed d e te r io r a t io n  on one t e s t ,  7% on two and 3% on th re e . O n ly  
one s u b je c t showed a  decrem ent on a l l  fo u r m easures. The c o rre la te s  o f  
reduced te s t  perform ance a t  9 days were as shown in  T a b le  2 . In  
c o n tra s t w ith  o th e r e a r l ie r  s tu d ie s , (A berg and K ih lg re n , 1974; R ab in er 
e t  a l ,  1975; S o tan e im i e t  a l ,  1 9 8 1 ), no d iffe re n c e s  w ere found by
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diagnostic group or by sex.
Pre-operative correlates of Peri-operative correlates of
reduced test performance reduced test performance
i )  Age > 60 years  i )  M easures o f d u ra tio n  o f
i i )  End d ia s to lic  p re s s u re  o p e ra tio n  (in c lu d in g  bypass
> 30mn Hg tim e )
iii)M o d e ra te  to  s e v e re ly  e n la rg e d  i i )  T o ta l e s tim a te d  blood
h e a rt s iz e  lo ss  < 2000m l
iii)H y p o te n s io n
iv )  Use o f p ro p a n o lo l o r iv )  D i f f ic u l t  in tu b a tio n
c h lo rd ia z e p o x id e  HC1 v )  In s e r tio n  o f in t r a -a o r t ic
(L ib riu m ) b a llo o n
 P o s t o p e ra tiv e  fa c to rs
i )  E le c tr o ly te  a b n o rm a litie s
i i )  Longer s ta y  in  ICU (>  4 d ays)
i i i ) B iz a r r e  b eh avio u r
iv )  D epressio n  sco re  fro m  P r o f ile  o f Mood S ta te s  
(a ffe c te d  V is u a l R ep ro d u ctio n )
Table 2s Correlates of reduced test performance at 9 days post­
surgery (after Savageau et al, 1982)
When 245 p a tie n ts  (83% p re -o p e ra tiv e  c o h o rt) w ere reassessed a t  6
m onths, 76% showed no s ig n if ic a n t  d e te r io ra t io n  on any o f  th e  5 sco res .
17% d e te r io ra te d  on one te s t  o n ly , 6% on tw o te s ts  and 1% on th re e
te s ts ;  no-one d e te r io ra te d  on fo u r te s ts  o r on a l l  f iv e  te s ts . I t  was
found th a t ,  in  many c ases , th e  decrem ents observed a t  9 days w ere o n ly
tem p o rary ; 45% o f p a tie n ts  w ith  s e v e re ly  depressed t e s t  scores a t  9
days o b ta in e d  b e tte r  scores a t  6 months th an  th e y  had done p r io r  to
s u rg e ry . In d eed , o v e r a ll ,  n eu ro p sych o lo g ica l fu n c tio n in g  was
s ig n if ic a n t ly  b e tte r  a t  6 months th an  p r io r  to  s u rg e ry  on 3 o f th e  5
te s t  sco re s ; on T r a i l  M aking B (e r r o r s ) ,  th e re  was no s ig n if ic a n t
d if fe re n c e , w h ils t  on V is u a l R ep ro d u ctio n , th e  6 month sco re  was
s ig n if ic a n t ly  w orse.
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A fu r th e r  in te r e s t in g  f in d in g  was th a t  o f th o se  p a tie n ts  w ith  one o r  
more scores s ig n if ic a n t ly  below  th e  p re -o p e ra tiv e  le v e l a t  6 m onths, th e  
m a jo r ity  had in c u rre d  t h e ir  perform ance decrem ent subsequent to  th e  9 
day e x a m in a tio n . I t  w as, th e re fo re , co n sid ered  in a p p ro p ria te  to  
a t t r ib u te  th e s e  problem s to  th e  s u rg ic a l procedure p er s e . Savageau e t  
a l  s ta te  th a t  t h is  f in d in g  'u n d ersco res  th e  need . . . . .  to  make rep ea ted  
measures w e ll s e p a ra te d  in  tim e , b e fo re  in te r p re t in g  th e  presence o f  
re s id u a l n e u ro p s y c h o lo g ic a l p ro b le m s '.
Decrem ents in  fu n c tio n  a t  6 months w ere found to  be a s s o c ia te d  w ith  ( i )  
T o ta l b lood lo s s  > 3000m l, ( i i )  A d m in is tra tio n  o f p ro p a n o lo l d u rin g  th e  
o p e ra tio n  and ( i i i )  H ig h e r le v e ls  o f d e p re s s io n , fa t ig u e  and w o rrie s  
re la te d  to  th e  o p e ra tio n /re c o v e ry  p ro cess . V a ria b le s  w hich were n o t 
re la te d  to  decrem ents in  p o s t-o p e ra tiv e  te s t  scores a t  6 months in c lu d e d
( i )  C a rd ia c , n e u ro lo g ic a l and 'o th e r ' severe  s u rg ic a l c o m p lic a tio n s ,
( i i )  Bypass tim e /D u ra tio n  o f o p e ra tio n , ( i i i )  H yp o ten sio n , ( i v )  Response 
to  th e  d ir e c t  q u e s tio n : 'D o you th in k  th a t  memory lo s s , tendency to  
become confused o r reduced problem  s o lv in g  a b i l i t y  m ig h t have in te r fe r e d  
w ith  your re c o v e ry  a f t e r  th e  o p e ra tio n ? '
Savageau and c o lle a g u e s  em phasise th a t  th e  te s ts  used in  t h e ir  stud y  
w ere q u ite  s e n s it iv e  to  m inor in te r fe re n c e  w ith  memory, c o n c e n tra tio n , 
e tc . and th a t  most a c t iv i t ie s  o f d a ily  l iv in g  and many o ccu p atio n s do 
n o t re q u ire  th e  le v e l o f perform ance c a lle d  fo r  by th e s e  te s ts .  
M oreo ver, some o f th e  poor perform ance m ight have been a t t r ib u ta b le  to  
d a y -to -d a y  f lu c tu a tio n s  in  fa t ig u e , d ep ress io n  and so on. These w orkers
40
s tre s s  th e  im portance o f  ta k in g  c o n c u rre n t p h y s ic a l and em o tio n a l s ta te s  
in to  account when s tu d y in g  n eu ro p sych o lo g ica l d y s fu n c tio n  fo llo w in g  
c a rd ia c  o p e ra tio n s .
Sm ith e t  a l  (1 9 8 6 ) have c a r r ie d  o u t a  c o n tro lle d , p ro s p e c tiv e  
c o lla b o ra tiv e  s tu d y  w hich in c lu d e d  n e u ro lo g ic a l and n eu ro p sych o lo g ica l 
assessm ents, p s y c h o lo g ic a l e v a lu a tio n  and measurement o f c e re b ra l b lood  
flo w . A d d it io n a lly  in  th e  s tu d y  group o f 55 CAVG p a tie n ts , th e re  was 
v is u a lis a tio n  o f  th e  c e re b ra l v a s c u la tu re  by in tra v e n o u s  d ig i t a l  
s u b tra c tio n  an g io g rap h y . The c o n tro l group c o n s is te d  o f 20 p a tie n ts  
undergoing m ajor v a s c u la r (n = 16 ) o r m ajor th o ra c ic  (n = 4 ) s u rg e ry . The 
mean age o f th e  s tu d y  group was 5 4 .7  years  (ran g e  3 3 -7 4  y e a rs ), th e  mean 
number o f g ra fts  p la c e d  was 4 (ra n g e  1 -5 ) and th e  average d u ra tio n  o f  
bypass was 96 m inutes (ra n g e  33 -147  m in u te s ). The mean age o f th e  
com parison group was 58 ye a rs  (ra n g e  29 -79  y e a rs ) and th e  mean d u ra tio n  
o f o p e ra tio n  was 164 m inutes (ran g e  90 -270  m in u te s ).
The n eu ro p sych o lo g ica l e x a m in a tio n , w hich was c a r r ie d  o u t p r io r  to  
s u rg e ry , a t  8 days and a t  8 weeks a fte rw a rd s , in c lu d e d  th e  fo llo w in g  
t e s ts :
V ocab u lary  > From th e  WAIS -  to  e s tim a te  in t e l le c t u a l
P ic tu re  C o m p letio n } le v e l
Rey A u d ito ry  V e rb a l L earn in g  T e s t
W echsler B lock D esign
Purdue Pegboard T e s t
T r a i l  M aking A and B
L e tte r  C a n c e lla tio n  T e s t
S y m b o l-D ig it R eplacem ent T e s t
Tw o-choice R e a c tio n  Tim e T e s t
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P re - and p o s t-o p e ra tiv e  p s y c h o lo g ic a l s ta te  w ere assessed u s in g  th e  
S p ie lb e rg e r S ta te -T r a it  A n x ie ty  In v e n to ry , th e  Beck D epression  
In v e n to ry , th e  C lin ic a l In te rv ie w  Schedule (a  s e m i-s tru c tu re d  
p s y c h ia tr ic  in te rv ie w ) and R o s s e r's  s c a le  o f v a lu a tio n  o f s ta te s  o f  
i l ln e s s . Type A b eh av io u r was m easured, p r io r  to  s u rg e ry , u s in g  
B o rtn e r 's  r a t in g  s c a le .
N e u ro lo g ic a l exam in a tio n  was c a r r ie d  o u t p r io r  to  s u rg e ry  and a t  1 d ay , 
8 days and 8 weeks p o s t. No in fo rm a tio n  is  a v a ila b le  re g a rd in g  th e  
in c id e n c e  o f p re -o p e ra tiv e  n e u ro lo g ic a l c o m p lic a tio n s , b u t a t  1 day p o s t 
s u rg e ry , 34 o f th e  53 (64% ) CAVG p a tie n ts  had new n e u ro lo g ic a l s ig n s , 
compared w ith  o n ly  one in  th e  c o n tro l group. Thus, th e  in c id e n c e  o f new 
n e u ro lo g ic a l c o m p lic a tio n s  in  th is  s tu d y  was com parable to  th a t  re p o rte d  
by Shaw e t  a l  (1 9 8 2 ), above.
A fte r  th e  f i r s t  d a y . Sm ith and c o lleag u es  found no s ig n if ic a n t  
d iffe re n c e s  betw een th e  two groups w ith  reg ard  to  n e u ro lo g ic a l
c o m p lic a tio n s ; o n ly  one p a tie n t was re p o rte d  to  have a m otor d e f ic i t
p e rs is tin g  to  8 d ays , b u t n o t to  8 weeks A t 8 w eeks, one p a tie n t had a
p e rs is tin g  f ie ld  d e fe c t.
In  common w ith  Savageau e t  a l  (1 9 8 2 ), Sm ith e t  a l  co n sid ered  a  d rop  in  
perform ance o f 1 SD to  be s ig n if ic a n t . They made th e  somewhat
s u rp r is in g  f in d in g  (com pared w ith  Aberg and K ih lg re n , 1974, fo r  exam ple) 
th a t  com parable n e u ro p s y c h o lo g ic a l changes were p re s e n t in  th e  s tu d y  
group and in  th e  c o n tro l g rou p . A t 8 d ays, 65% CAVG p a tie n ts  showed
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some d e f ic i t  compared w ith  58% o f th e  com parison group (p = 0 .9 ) , 's e v e re ' 
d e f ic it s  ( i . e .  d e te r io ra t io n  on 4 o r more o f th e  10 te s ts )  being  shown 
by 35% p a tie n ts  and 16% c o n tro ls  (p = 0 .2 ) . E ig h t weeks a f t e r  s u rg e ry , 
's e v e re ' d e f ic it s  w ere shown by none o f th e  CAVG p a tie n ts , b u t in  3 o f  
th e  c o n tro ls  (p = 0 .3 5 ). One th ir d  o f th e  s u b je c ts  in  bo th  groups showed 
p e rs is tin g  'm o d era te ' d e f ic i t s  ( i . e . ,  d e te r io ra t io n  in  2 o r 3 o f th e  10 
te s ts )  compared w ith  t h e ir  p re -o p e ra tiv e  r e s u lts .
Among th e  CAVG p a tie n ts , i t  was found th a t  th o se  w ith  severe  
n eu ro p sych o lo g ica l d e f ic i t  had sp en t s ig n if ic a n t ly  lo n g e r on th e  bypass 
th an  had th o se  w ith  m oderate o r no d e f ic i t .  S im ila r ly , among th o se 30 
CAVG p a tie n ts  w ith  a  d if fu s e  p a tte rn  o f n e u ro lo g ic a l a b n o rm a lity , 23 
(77% ) showed n e u ro p sych o lo g ica l d e f ic i t s .  T h is  compared w ith  3 o f th o se  
21 (14% ) showing no n e u ro lo g ic a l a b n o rm a lity  and th e  d iffe re n c e  was
h ig h ly  s ig n if ic a n t .
Mean c e re b ra l b lood flo w  was found to  be reduced in  th e  CAVG group a t  8 
d ays , b u t th is  re d u c tio n  was n o t s ig n if ic a n t . No c o rre la tio n s  w ere  
found between c e re b ra l b loo d  flo w  and ( i )  ag e , ( i i )  s ta te  o f c e re b ra l 
v a s c u la tu re , ( i i i )  bypass tim e  and ( i v )  n e u ro lo g ic a l/n e u ro p s y c h o lo g ic a l 
changes. F u rth erm o re , atherom a in  th e  c e rv ic a l a r t e r ie s ,  as v is u a lis e d  
by in tra v e n o u s  d ig i t a l  s u b tra c tio n  an g io g rap h y, 'h ad  no p r e d ic tiv e  v a lu e  
in  th e  assessm ent o f v u ln e r a b ility  o f p a tie n ts  to  n e u ro lo g ic a l and 
n eu ro p sych o lo g ica l c o m p lic a tio n s '.
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F in a lly ,  th e  fin d in g s  r e la t in g  to  p s y c h o lo g ic a l s ta tu s  a re  ra th e r  
d i f f i c u l t  to  in te r p r e t  as a c tu a l scores  o b ta in e d  on th e  v a rio u s  measures 
a re  n o t g iv e n . How ever, p r io r  to  s u rg e ry , 18% w ere co n sid ered  to  show 
s u f f ic ie n t  m o rb id ity  to  a r r iv e  a t  a  d ia g n o s is , g e n e ra lly  o f a 
com b in ation  o f a n x ie ty  and d e p re s s io n . 'T ra n s ie n t d e p re s s iv e  symptoms' 
w ere 'a lm o s t u n iv e rs a l' d u rin g  th e  f i r s t  week, b u t by e ig h t w eeks, o n ly  
12% d is p la y e d  'a p p re c ia b le  p s y c h ia tr ic  m o rb id ity  ' .  No d iffe re n c e s  were 
found between th e  tw o g ro up s.
L ik e  Shaw e t  a l  (1 9 8 5 ), Sm ith and c o lle a g u e s  in te n d  to  fo llo w  up t h e ir  
p a tie n ts  fo r  a fu r th e r  12 months o r m ore, in  o rd e r to  exam ine th e  
p e rs is te n c e  o f th e s e  changes and t h e ir  im pact on w o rk, hobbies and home 
l i f e .
Summary: There a r e , a rg u a b ly , th re e  m ain reasons why i t  is  d i f f i c u l t  to
compare th ese  s tu d ie s  and to  make g e n e ra lis a tio n s  about th e  fin d in g s . 
One reason is  th a t  d if f e r e n t  s tu d ie s  have had d if f e r e n t  emphases and 
h ave , th e re fo re , adopted  d if f e r e n t  m etho do log ies. S tu d ie s  conducted by 
seven d if fe r e n t  groups o f w orkers have been rev ie w e d , o f w hich th re e  d id  
n o t in c lu d e  com parison groups (F ra n k  e t  a l ,  1972; S o tan e im i e t  a l ,  1981; 
Savageau e t  a l ,  1 9 8 2 ). O f th e  fo u r  teams w hich d id  in c lu d e  one o r more 
com parison groups, tw o found th a t  th e  o p e n -h e a rt s u rg e ry  group fa re d  
le s s  w e ll p o s t-s u rg e ry  th a n  d id  th e  com parison g ro u p (s ) (G ilb e rs ta d t and 
Sako, 1967; Aberg and K ih lg re n , 1974 , 1 9 8 2 ), w h ils t th e  o th e r two found  
no d iffe re n c e s  (Lee e t  a l ,  1969; Sm ith e t  a l ,  1 9 8 6 ).
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Com parisons a re  a ls o  made d i f f i c u l t  by th e  fa c t  th a t  d if fe r e n t  w orkers  
have te s te d  a t  d if f e r e n t  in te r v a ls  p o s t-s u rg e ry . Some w orkers te s te d  on 
o n ly  one occasion  p o s t-s u rg e ry , th e  in te r v a l v a ry in g  from  one week 
(A berg and K ih lg re n , 1982) to  s ix  months (F ran k  e t  a l ,  1 9 7 2 ), w hereas, 
o th e rs  te s te d  re p e a te d ly  to  two months (S m ith  e t  a l ,  1 9 8 6 ), th re e  months 
(Lee e t  a l ,  1 9 6 9 ), s ix  months (Savageau e t  a l ,  1982) o r one y e a r (A berg  
and K ih lg re n , 1974; S o tan e im i e t  a l ,  1 9 8 1 ). Savageau e t  a l  (1 9 8 2 ) found  
th a t  th e  m a jo r ity  o f p a tie n ts  p e rfo rm in g  below  t h e ir  p re -o p e ra tiv e  le v e l 
a t  s ix  months had in c u rre d  t h e ir  perform ance decrem ent subsequent to  an 
exam in a tio n  n in e  days a f t e r  s u rg e ry . T h is  ra is e s  im p o rta n t q u es tio n s  as  
to  th e  'in te r p r e ta t io n ' o f such d e f ic i t s .
F u rth e r d i f f ic u l t ie s  a r is e  because d if fe r e n t  w orkers have used d if fe r e n t  
te s ts  and i t  is  n o t a lw ays c le a r  w hat a reas  o f fu n c tio n in g  a re  b e in g  
'ta p p e d '. Some fin d in g s  have been c o n tra d ic to ry ; fo r  exam ple, 
G ilb e rs ta d t and Sako (1 9 6 7 ) found perform ance on D ig it  Span and D ig it  
Symbol to  have been a d v e rs e ly  a ffe c te d  by th e  bypass p ro ced u re , whereas 
Lee e t  a l  (1 9 6 9 ) found th e s e  te s ts  to  have been u n a ffe c te d . F rank e t  a l  
(1 9 7 2 ) observed an Im provem ent in  perform ance on th e s e  m easures, as w e ll 
as on th e  o th e rs  used in  t h e ir  s tu d y . In  s tu d ie s  where d e te r io ra t io n  in  
perform ance was fo u n d , i t  o ccu rred  in  te s ts  in v o lv in g  psycho-m otor 
s p e e d /c o -o rd in a tio n  o r re q u ir in g  s p a tia l/p e rc e p tu a l a n a ly s is , ra th e r  
th a n  in  v e rb a l o r 'm em ory' te s ts  (G ilb e rs ta d t and Sako, 1967; Aberg and 
K ih lg re n , 1974; S o tan e im i e t  a l ,  1981; Savageau e t  a l ,  1 9 8 2 ).
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No a b s o lu te  consensus was reach ed , by th e  s tu d ie s  re v ie w e d , on th e  
fa c to rs  a s s o c ia te d  w ith  p re - to  p o s t-o p e ra tiv e  change in  perform ance on 
th e  n eu ro p sych o lo g ica l te s ts . The m a jo r ity  o f s tu d ie s , how ever, appear 
to  ag ree  th a t  lo n g er d u ra tio n  o f  bypass is  a s s o c ia te d  w ith  d e te r io ra t io n  
in  p e rfo rm a n c e /le s s  perform ance g a in  (F ran k  e t  a l ,  1972; Aberg and 
K ih lg re n , 1974; S o tan e im i e t  a l ,  1981; Sm ith e t  a l ,  1 9 8 6 ). Savageau e t  
a l  (1 9 8 2 ) found th a t  bypass tim e  was a s s o c ia te d  w ith  d e te r io ra t io n  in  
perform ance a t  n in e  days b u t n o t a t  s ix  months p o s t-s u rg e ry , w h ils t  
Aberg and K ih lg re n  (1 9 8 2 ) found no a s s o c ia tio n  a t  one week. O nly tw o  
s tu d ie s , th o se  by Fran k e t  a l  (1 9 7 2 ) and Savageau e t  a l  (1 9 8 2 ), exam ined  
th e  re la tio n s h ip  betw een mood and perform ance on th e  n eu ro p sych o lo g ica l 
te s ts ;  bo th  o f th e s e  s tu d ie s  found th a t  th e re  was an a s s o c ia tio n . 
S o tan eim i e t  a l  (1 9 8 1 ) found th a t  b o th  age and sex w ere a s s o c ia te d  w ith  
changes in  n eu ro p sych o lo g ica l t e s t  perfo rm ance, b u t th e s e  re la tio n s h ip s  
w ere e x p la in e d  in  term s o f th e  co m p osition  o f th e  sam ple by d if fe r e n t  
d ia g n o s tic  groups. F in a lly ,  i t  is  in te re s tin g  th a t  Savageau e t  a l  
(1 9 8 2 ) found no a s s o c ia tio n  betw een measured changes in  perform ance and 
response to  th e  d ir e c t  q u e s tio n , 'Do you th in k  th a t  memory lo s s , 
tendency to  become confused o r reduced problem  s o lv in g  a b i l i t y  m ight 
have in te r fe r e d  w ith  your re c o v e ry  a f t e r  th e  o p e ra tio n ? ' T h is  fin d in g  
would in d ic a te  th a t  such s e lf  re p o rts  may n o t be e n t ir e ly  r e l ia b le .
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2:3 STUDIES LOCKING AT LATER FUNCTIONING: THE 'QUALITY OF LIFE'
Today, thanks to  th e  developm ents in  c a rd ia c  su rg ery  th a t  have tak e n  
p la c e  o ver th e  la s t  tw o decades, many liv e s  have been pro longed th a t  
would o th e rw is e  have ended p re m a tu re ly . However, o n ly  c o m p a ra tiv e ly  
re c e n tly  has any g re a t concern been shown fo r  th e  'q u a l i t y ' o f th a t  l i f e  
fo r  th e  p a t ie n t . I t  has been suggested (Ross e t  a l ,  1978) th a t  o n ly  in  
th e  l ig h t  o f knowledge o f th is  much n e g le c te d  a re a  can th e  u se fu ln ess  o f  
th e  s u rg ic a l p rocedure be p ro p e rly  e v a lu a te d . M o reo ver, many would 
ra is e  th e  e th ic a l q u e s tio n  o f w hether o r n o t i t  is  'r ig h t '  to  p ro lo n g  
l i f e  i f  th a t  l i f e  has become in c re a s in g ly  r e s tr ic te d  and u n f u l f i l l in g .
C a rd ia c  s u rg ery  is  c o s tly  to  p e rfo rm ; i t  i s ,  th e re fo re , perhaps n o t to o  
s u rp ris in g  th a t  some as p e c t o f 'r e tu r n  to  g a in fu l em ploym ent' should  
have been s e le c te d  by many w orkers as an in d ex  o f s u c c e s s fu l s u rg ic a l 
outcom e. Some w orkers w ould as s ig n  an even g re a te r  im p ortan ce to  re tu rn  
to  w ork, rem ind in g  th e  re a d e r o f th e  W estern 'P ro te s ta n t ' work e th ic  
w hich 'im p lie s  th a t  in d iv id u a l id e n t it y  and s o c ia l s ta tu s  a re  d e fin e d  to  
a  la rg e  e x te n t by o c c u p a tio n a l s ta tu s . G a in fu l employment is  n o t o n ly  a  
means to  an end, b u t an end in  i t s e l f '  (Gutmann e t  a l ,  1 9 8 2 ).
In  one such s tu d y , Rirrm e t  a l  (1 9 7 6 ) co n tac ted  893 men who had had 
co ro n ary  a r te r y  v e in  g r a f t  ('C A V G ') su rg ery  a m edian o f 14 months 
p re v io u s ly . They found th a t  83% o f th e  s u b je c ts  had re tu rn e d  to  work 
and th a t  o f th o se  changing t h e ir  jo b s , 12% had ta k e n  jobs w hich were 
more p h y s ic a lly  dem anding, w h ils t  15% had opted fo r  le s s  p h y s ic a lly
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demanding o ccu p a tio n s . As m ig h t have been exp ec ted , th e s e  w orkers found  
th a t  changes in  o ccu p atio n  fo llo w in g  CAVG s u rg ery  co u ld  be m o d ifie d  by 
( i )  ty p e  o f o c c u p a tio n , ( i i )  p a t ie n t 's  age and ( i i i )  th e  p h y s ic a l 
demands o f th e  o c c u p a tio n .
A s tu d y  a lo n g  s im ila r  lin e s  by Gutmann e t  a l  (1 9 8 2 ) sheds more l ig h t  on 
fa c to rs  in flu e n c in g  re tu rn  to  work a f t e r  CAVG s u rg e ry . T h is  team  
c a rr ie d  o u t a q u e s tio n n a ire  su rvey  o f 358 p a tie n ts  who w ere betw een 4 
and 22 months p o s t-s u rg e ry  (m ed ian=12.5  m onths). B oth m ales and fem ales  
w ere in c lu d e d  in  th e  sam ple, b u t s in c e  th e re  were r e la t iv e ly  few  fem ales  
(n = 5 6 ), th e  d a ta  r e la t in g  to  work s ta tu s  were re p o rte d  p r im a r ily  fo r  th e  
m ale sam ple.
P r io r  to  s u rg e ry , Gutmann e t  a l  re p o rte d  th a t 69% o f th e  sam ple w ere  
w o rk in g , 10% w ere unemployed and 21%, r e t ir e d . P o s t-s u rg e ry , th e  f ig u r e  
fo r  th o se  w orking was 58% and fo r  th o se  r e t ir e d , 29%. I t  was found th a t  
th e  most s ig n if ic a n t  p re d ic to r  o f p o s t-o p e ra tiv e  w ork s ta tu s  was p re ­
su rg e ry  em ploym ent, in  th a t  82% o f th o se  p re v io u s ly  w orking  re tu rn e d  to  
work a f t e r  s u rg e ry , compared w ith  o n ly  7% o f th ose who w ere n o t w orking  
p r io r  to  s u rg e ry . O th er fa c to rs  found to  be p o s it iv e ly  re la te d  to  
re tu rn  to  work w ere ( i )  H ig h er p re -s u rg e ry  incom e, ( i i )  H ig h er p re ­
s u rg ery  jo b  c la s s if ic a t io n , ( i i i )  H ig h er p re - and p o s t-o p e ra tiv e  
e je c tio n  f r a c t io n  and ( i v )  S u b je c tiv e  im provem ent in  to le ra n c e  fo r  
p h y s ic a l e x e rc is e .
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Gutmann e t  a l  found th a t  th e  fo llo w in g  fa c to rs  were n e g a tiv e ly  re la te d  
to  re tu rn  to  w ork: ( i )  Age, among tho se w orking p r io r  to  s u rg e ry , ( i i )
Number o f c h ro n ic  m ed ica l p rob lem s, ( i i i )  Presence o f c a rd ia c  symptoms, 
( i v )  R e c e ip t o f com pensation fo r  d is a b i l i t y .  How soon p a tie n ts  re tu rn e d  
to  work was a ffe c te d  by th e  jo b  c la s s if ic a t io n , i t s  p h y s ic a l demands and 
th e  le n g th  o f tim e  o u t o f work p r io r  to  s u rg e ry .
A lthough  Gutmann e t  a l  d id  n o t assess o b je c tiv e  ev id en ce o f d is e a s e , 
th e y  s tre s s  th e  im po rtan ce o f th e  p a t ie n t 's  p e rc e p tio n s  o f h is  g e n e ra l 
s ta te  o f h e a lth  and h is  le v e l o f d is a b i l i t y  as in flu e n c in g  w hether o r  
n o t he re tu rn s  to  work a f t e r  s u rg e ry .
A s l ig h t ly  d if fe r e n t  p e rs p e c tiv e  was ta k e n  by Barnes e t  a l  (1 9 7 7 ) in  
t h e ir  s tu d y  o f 350 CAVG p a tie n ts  (m ale and fe m a le ) one ye a r a f t e r  
s u rg e ry . They compared p re  and p o s t-o p e ra tiv e  work s ta tu s  in  term s o f  
number o f hours worked an d , o v e r a ll ,  found 'n o  n e t im p ro vem en t'; w h ils t  
32% had in c re a s e d  t h e ir  hours s in c e  s u rg e ry , 44% w ere w orking  few er 
hours and 24% were w orking  th e  same number o f hours as b e fo re . The most 
s ig n if ic a n t  p re d ic t iv e  fa c to r  o f th e  number o f hours worked a f t e r  
s u rg e ry  was found to  be th e  number o f hours worked b e fo re  th e  o p e ra tio n ; 
t h is ,  to g e th e r w ith  ( i )  r e l i e f  o f a n g in a , ( i i )  e d u c a tio n a l le v e l,  ( i i i )  
no symptoms o f c o n g e s tiv e  c a rd ia c  f a i lu r e ,  ( iv )  e x te n t o f d is e a s e , (v )  
number o f g r a fts  p laced  and ( v i )  p re -o p e ra tiv e  an g ina  s ta tu s  accounted  
40% o f th e  t o t a l  v a ria n c e  in  number o f hours worked a f t e r  s u rg e ry . Age, 
m a r ita l s ta tu s  and sex w ere n o t re la te d  to  re tu rn  to  w ork.
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A s tu d y  by D anchin e t  a l  (1 9 8 2 ) is  o f p a r t ic u la r  in te r e s t  because i t  
focused on p a tie n ts  aged 44 years  and under. Two hundred and s ix ty  
e ig h t m ale CAVG p a tie n ts  w ere c o n ta c te d , a f te r  a mean fo llo w -u p  o f 38 
months (ran g e  -1 -1 1  m onths). The average age a t  tim e  o f su rg e ry  was 
3 9 .7  +  3 .7  y e a rs .
D anchin e t  a l  re p o rte d  an o v e r a ll re tu rn  to  work r a te  o f 87%; o n ly  31 
s u b je c ts  never resumed work p o s t-s u rg e ry . They expressed some 
d isap p o in tm en t a t  t h e ir  f in d in g s , fo r  w h ile  th e  re tu rn  to  work r a te  was 
good, th e  p ercen tag e o f p a tie n ts  w orking  a t  any g iv e n  tim e  never reached  
th e  p re -o p e ra tiv e  le v e l.  M o reo ver, th e y  were concerned to  f in d  th a t  30% 
o f th e  sam ple had ceased work perm an en tly  by 4 years  a f t e r  s u rg e ry , more 
th an  15 years  b e fo re  n o rm l re tire m e n t.
W ith  reg ard  to  p re d ic to rs  o f re tu rn  to  w ork, Danchin and c o lle a g u e s  
found th a t  th e  b e s t p re d ic to r  was th e  le n g th  o f tim e  n o t w orking b e fo re  
s u rg e ry . E d u c a tio n a l le v e l,  ty p e  o f work and le v e l o f income were a ls o  
p re d ic tiv e  o f p o s t-o p e ra tiv e  re tu rn  to  w ork.
One fu r th e r  s tu d y  fo r  c o n s id e ra tio n  is  th a t  by Z yzan sk i e t  a l  (1 9 8 2 ). 
T h is  s tu d y  had two fe a tu re s  o f s p e c ia l in te r e s t ;  f i r s t l y ,  th ese  w orkers  
attem p ted  to  s tu d y  sex d iffe re n c e s  in  re tu rn  to  work an d , seco n d ly , th e y  
made th e  d is t in c t io n  betw een 'fo rc e d ' and 'v o lu n ta ry ' re tire m e n t p o s t­
su rg e ry  and exam ined th e  im p lic a tio n s  o f th e  fo rm er fo r  th e  p a t ie n t 's  
p o s t-s u rg e ry  a d ju s tm e n t.
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Z yzan sk i e t  a l  c o n ta c te d  496 CAVG p a tie n ts  who w ere up to  5 ye a rs  p o s t­
s u rg e ry . The averag e age was 54 y e a rs  ( rang e= 4 0 -6 0  y e a rs ) and th e
m a le :fem a le  r a t io  was 6 :1 . Sex d iffe re n c e s  were found both  b e fo re  and 
a f t e r  s u rg e ry ; p r io r  to  s u rg e ry , 92% o f th e  men w ere employed as 
compared w ith  59% o f th e  women and p o s t-s u rg e ry , th e  re tu rn  to  work was 
h ig h e r fo r  men (81% ) th a n  fo r  women (58% ). A nother fin d in g  was th a t  th e  
men re tu rn e d  to  work a f t e r  an averag e co n va lescen t p e rio d  o f 3 .6  m onths, 
whereas th e  women re tu rn e d  one month la t e r .  I t  s h o u ld , how ever, be 
borne in  mind th a t  th e s e  fig u re s  w ere no doubt in flu e n c e d  by th e  fa c t  
t h a t ,  fo r  th e  m a rrie d  women, th e re  may w e ll have been le s s  p ressu re  to  
re tu rn  to  work as th e  husband was most l ik e ly  to  be th e  m ain wage 
e a rn e r .
The d is t in c t io n  betw een 'fo r c e d ' and v o lu n ta ry ' re tire m e n t is  an  
im p o rta n t one; as Z y zan sk i and c o lle a g u e s  p o in t o u t, p re v io u s  s tu d ie s  
have tended to  group a l l  'r e t i r e d ' s u b je c ts  to g e th e r , th u s  m asking 
p o s s ib le  d iffe re n c e s  betw een th o se  in d iv id u a ls  who chose to  r e t i r e  and 
th o se  who were 'en co u rag ed ' to  do so by t h e ir  em ployers. However, in  
t h e ir  s tu d y , Z yzan sk i e t  a l  found th a t , among m ales , th o se who had 
r e t ir e d  (w hether c o m p u ls o rily  o r v o lu n ta r ily )  had h ig h  ra te s  o f n e g a tiv e  
em o tio n a l ad ju stm en t problem s compared to  th o se c u r re n tly  w o rk in g . Few 
women had v o lu n ta r ily  r e t ir e d  p o s t-s u rg e ry , b u t among th o se  who had been 
fo rc e d  to  r e t i r e ,  th e re  w ere a ls o  s ig n s  o f poor em o tio n a l ad ju s tm en t. 
Among bo th  men and women, th o se  fo rc e d  to  r e t i r e  had th e  h ig h e s t 
in c id e n c e  o f m ed ica l problem s re la te d  to  h e a rt s u rg e ry .
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On th e  b a s is  o f th e s e  s tu d ie s , p o s t-o p e ra tiv e  employment s ta tu s  would  
seem n o t to  be such a good in d ex  o f th e  success o f o p e n -h e a rt s u rg e ry . 
I t  would appear th a t  re tu rn  to  work is  a t  le a s t as much in flu e n c e d  by 
s o c ia l, p s y c h o lo g ic a l and econom ic fa c to rs  as by s u rg ic a l outcom e; 
D anchin e t  a l  (1 9 8 2 ) go as f a r  as to  say: ' I t  must be em phasised th a t
v a r ia b le s  corresp on d ing  to  th e  o b je c tiv e  s e v e r ity  o f th e  d isease  have no 
in flu e n c e  on work s ta tu s  a f t e r  s u rg e ry '. F u rth erm o re , o th e r w orkers  
have o b je c te d  to  th e  use o f employment s ta tu s  as an in d ex  o f th e  
'q u a lit y  o f l i f e ' .  LaM endola and P e lle g r in i (1 9 7 9 ), who d e fin e  'q u a lity  
o f l i f e '  as 'th e  in d iv id u a l's  achievem ent o f a s a t is fa c to r y  s o c ia l 
s itu a t io n  w ith in  th e  l im it s  o f p e rc e iv e d  p h y s ic a l c a p a c ity ', p o in t o u t 
th a t  w h ils t employment may be a s o c ia l g o a l, i t  need n o t n e c e s s a rily  be 
a g o a l in  th e  in d iv id u a l's  q u a lity  o f l i f e  assessm ent. They suggest 
th a t  work s ta tu s  m easures may s e rv e  to  mask th e  in c re a s e  in  
e m p lo y a b ility  p o s t-o p e ra tio n  an d , w hat is  m ore, to  de-em phasise th e  
s o c ia l problem s fa c e d  by th e s e  in d iv id u a ls  when seek in g  w ork.
In  t h e ir  s tu d y , LaM endola and P e lle g r in i (1 9 7 9 ) co n tac ted  a  random  
sam ple o f CAVG p a tie n ts  whose mean age a t  tim e  o f s u rg e ry  was 5 4 .5  years  
and whose mean age a t  tim e  o f fo llo w -u p  was 57 y e a rs . In  th e  fo llo w -u p  
in te rv ie w  dem ographic d a ta  was o b ta in e d , a lo n g  w ith  in fo rm a tio n  
re g a rd in g  p re - and p o s t-o p e ra tiv e  w orking  s ta tu s  and jo b  s a t is fa c t io n . 
The respondent was a ls o  asked about h is  d e s ire  to  w ork, h is  s o c ia l 
s itu a t io n  (who o r w hat had been a  source o f h e lp  to  him  s in c e  s u rg e ry ) 
and h is  p e rc e p tio n s  o f h is  p h y s ic a l l im ita t io n s .
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The fin d in g s  from  th is  s tu d y  w ere th a t  f i r s t l y ,  th e re  was a h ig h  le v e l 
o f no p e rc e iv e d  p h y s ic a l l im ita t io n s , su gg estin g  a g e n e ra l fe e lin g  o f  
s a t is fa c t io n  w ith  th e  s u rg e ry . I t  was s ig n if ic a n t  th a t  th o se who va lu ed  
p h y s ic a l a c t i v i t y / a f f i l l a t i v e  exp erien ce s  were le s s  l ik e ly  to  p e rc e iv e  
them selves as h avin g  p h y s ic a l lim ita t io n s  th an  th o se  v a lu in g  r e s t .  
S econ d ly , i t  was found th a t  d e s ire  to  work was in flu e n c e d  by p e rc e iv e d  
p h y s ic a l lim ita t io n s  and th a t  low er le v e ls  o f p e rc e iv e d  p h y s ic a l 
l im ita t io n s  w ere a s s o c ia te d  w ith  p o s it iv e  a f f i l l a t i v e  e x p e rie n c e s . 
D e s ire  to  work was found to  be a good p re d ic to r  o f work s ta tu s .
T h ird ly  and f in a l ly ,  LaM endola and P e lle g r in i found th a t  th e re  was 
v a r ia t io n  o ver tim e  w ith  reg a rd  to  who o r what was th e  most im p o rta n t 
source o f h e lp  and su p p o rt a f t e r  s u rg e ry . W h ils t th e  spouse was 
im p o rta n t th ro u g h o u t th e  re c o v e ry  p e r io d , fo r  th ose in d iv id u a ls  who w ere  
c lo s e s t to  s u rg e ry , n o t to o  s u rp r is in g ly , th e  h o s p ita l perso n n el w ere  
p a r t ic u la r ly  im p o rta n t. By th e  tim e  th a t  one ye a r had e lap sed  s in c e  
s u rg e ry , how ever, th e  fa m ily  had become th e  p rim a ry  source o f s u p p o rt. 
Thus, LaMendola and P e lle g r in i suggested th a t  th e  one y e a r p o in t marked 
th e  c r i t i c a l  ju n c tu re  when th e  p a tie n t reg a in ed  h is  'in d ep en d en ce, 
autonomy and , f in a l ly ,  p r o d u c t iv ity '.
In  t h e ir  p ro s p e c tiv e  s tu d y  o f re c o v e ry  from  o p e n -h e a rt s u rg e ry , Ross e t  
a l  (1 9 7 8 ,1 9 8 1 ) to o k  a  broad co n cep tio n  o f th e  'q u a lit y  o f l i f e ' .  F o r 
th e  f i r s t  p a r t o f th e  s tu d y  (Ross e t  a l ,  1 9 7 8 ), th e y  re c ru ite d  164 
p a tie n ts  aged 21 y e a rs  and o v e r. These in d iv id u a ls  w ere in te rv ie w e d  on 
fo u r o ccas io n s; a t  th e  tim e  o f r e f e r r a l  fo r  su rg ery  and th e n  tw o , e ig h t
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and tw en ty  months a f t e r  s u rg e ry . The to p ic s  covered in  th e  in te rv ie w s  
w ere ( i )  p h y s ic a l symptoms and e x te n t o f a c t iv i t y ,  ( i i )  em ploym ent,
( i i i )  fa m ily  l i f e ,  ( i v )  hobbies and le is u r e , (v )  sex u a l re la tio n s h ip s  
and ( v i )  mood.
The fin d in g s  w ere , on th e  w h o le , v e ry  en cou rag in g ; 68% o f th e  sam ple 
d en ied  lim ita t io n  o f p h y s ic a l a c t iv i t y  a t  20 months p o s t-s u rg e ry  
(com pared w ith  12% p r io r  to  s u rg e ry ) and 74% o f th e  men were back a t  
work by th is  tim e , re p re s e n tin g  an in c re a s e  o f 80% on th e  p re -o p e ra tiv e  
f ig u r e . Employment among fem ales  showed s im ila r ly  fa v o u ra b le  r e s u lts . 
N e ith e r age nor d ia g n o s is  w ere found to  r e la te  to  tim e  ta k e n  to  resume 
w ork. Mood was assessed o n ly  c ru d e ly , s in c e  th e re  was no psychom etric  
te s t in g  in  th e  s tu d y , b u t, n e v e rth e le s s , a  'd ra m a tic  change' in  m ental 
s ta tu s  was observed in  56% o f th e  s u b je c ts . I t  was concluded th a t  th is  
stu d y  had shown 'a n  o v e r a ll im provem ent in  th e  q u a lity  o f l i f e  fo r  th e  
m a jo r ity  o f p a tie n ts  h av in g  o p e n -h e a rt s u rg e ry . In  a d d it io n , th e  
u s e fu ln e s s  o f  many p a tie n ts  to  t h e ir  fa m ilie s  o r to  th e  co n m m ity  is  
a ls o  en h an ced '.
Ross e t  a l  (1 9 8 1 ) extended  t h e ir  s tu d y  by r e c r u it in g  a fu r th e r  200 
s u b je c ts  and fo llo w in g  th ro u g h  in  th e  same way as b e fo re . One hundred  
and fo r ty  f iv e  p a tie n ts  w ere in te rv ie w e d , a d d it io n a lly , a t  32 and 44 
months p o s t-s u rg e ry . I t  was found th a t  56 s u b je c ts  (39% ) s t i l l  re p o rte d  
lim ita t io n s  a t  44 months p o st s u rg e ry , th e  lim it in g  fa c to r  b e in g  
dyspnoea in  23 cases , fa t ig u e  in  9 , ch es t p a in  in  8 and fe a r  o f e x e rtio n  
in  2 . The lim ita t io n s  w ere u n re la te d  to  th e  h e a rt in  th e  rem ain ing
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cases . A d d it io n a lly , o f th e  145 s u b je c ts  assessed a t  44 m onths, 85  
(59% ) re p o rte d  th a t  t h e ir  mood had im proved s in c e  s u rg e ry , 57 (39% )
re p o rte d  im provem ents in  t h e ir  s e x u a l re la tio n s h ip s  and 120 (83% ) 
re p o rte d  a  g re a te r  sense o f w e ll-b e in g .
In te r e s t in g ly , in  th e  second p a r t  o f t h e ir  s tu d y , Ross e t  a l  (1 9 8 1 ) a ls o  
n oted  th a t  re tu rn  to  work was c lo s e ly  a s s o c ia te d  w ith  p re -o p e ra tiv e  work 
s ta tu s  (as  p er Gutmann e t  a l ,  1982; Danchin e t  a l ,  1982 and o th e rs , 
a b o v e ). They, to o , no ted  th a t  women w ere s lo w er to  re c o v e r th a n  men to  
b eg in  w ith , b u t p o in te d  o u t th a t  th is  was a  r e f le c t io n  o f th e re  be in g  a 
preponderance o f m it r a l v a lv e  d is e a s e  among th e  fem ale  s u b je c ts  (see  
a ls o , S otan eim i e t  a l ,  1 9 8 1 ). Ross e t  a l  (1 9 8 1 ) found th a t  th is  
d iffe re n c e  betw een m ale and fem a le  p a tie n ts  d im in ish ed  o ver tim e ; by 44 
months p o s t-s u rg e ry , a la rg e r  p ro p o rtio n  o f women (64% ) th an  men (58% ) 
re p o rte d  no p h y s ic a l l im ita t io n  a t  a l l .  T h is  compared w ith  a f ig u r e  o f 
8% fo r  bo th  sexes p r io r  to  s u rg e ry .
A nother p ro s p e c tiv e  s tu d y , ta k in g  a broad v iew  o f p s y c h o -s o c ia l outcom e, 
is  th a t  o f Gundle e t  a l  (1 9 8 0 ). They assessed 30 in d iv id u a ls  (m ales and 
fe m a le s ) p r io r  to  CAVG s u rg e ry  and , a g a in , between 12 and 24 months 
a fte rw a rd s . In fo rm a tio n  was o b ta in e d  th rou gh  th e  use o f s e m i-s tru c tu re d  
p s y c h ia tr ic  in te rv ie w  and th ro u g h  c o m p le tio n , by th e  s u b je c t, o f a 
p s y c h ia tr ic  symptom in v e n to ry  (th e  'S C L -9 0 '). In  a d d it io n , th e  s u b je c t 
was re q u ire d  to  com plete th e  'A d a p tiv e  B alance P r o f i le ' and th e  
'P s y c h o s o c ia l A d justm ent to  Il ln e s s  S c a le ' d u rin g  th e  p o s t-o p e ra tiv e  
assessm ent.
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G undle e t  a l  found t h a t ,  d e s p ite  good p h y s io lo g ic a l outcom e, a h ig h  
p ro p o rtio n  o f p a tie n ts  w ere 'p s y c h o lo g ic a lly  and s o c ia lly  d is a b le d ' a t  
fo llo w -u p ; 83% w ere unemployed and 57% re p o rte d  sexu a l d y s fu n c tio n . 
O th er 'le s s  e a s ily  q u a n t if ia b le ' m a n ife s ta tio n s  o f m alad justm ent w ere  
a ls o  id e n t if ie d , such as (a )  c o n s tr ic te d  s o c ia l l i f e ,  (b ) low  s e lf  
esteem  and (c )  la c k  o f p le a s u re  in  c lo s e  re la tio n s h ip s . In  a d d it io n , in  
what was d e scrib ed  as 'a  s m a ll b u t s ig n if ic a n t  number o f p a t ie n ts ',  
th ese  w orkers found th e  fo llo w in g  fe a tu re s : p e rs is te n t dependency needs 
o f grow ing s e v e r ity , s e rio u s  d is to r t io n  o f body im age and sym ptom atic  
d ep ress io n .
G undle e t  a l  sought to  e x p la in  d iffe re n c e s  in  outcom e. They found th a t  
p o s t-o p e ra tiv e  em ployment was s ig n if ic a n t ly  a s s o c ia te d  w ith  ( i )  p re ­
o p e ra tiv e  d u ra tio n  o f  symptoms, ( i i )  'Type A /non-Type A ' beh avio u r 
p a tte rn  and ( i i i )  p re -o p e ra tiv e  employment s ta tu s . P o s t-o p e ra tiv e  
sex u a l fu n c tio n in g  was s ig n if ic a n t ly  a s s o c ia te d  w ith  o n ly  ( i )  d u ra tio n  
o f symptoms p r io r  to  s u rg e ry  and ( i i )  p re -o p e ra tiv e  s e x u a l s ta tu s .
Gundle and h is  c o lle a g u e s  made a  number o f in te r e s tin g  o b s e rv a tio n s  in  
t h e ir  d is c u s s io n . T h e ir  sam ple, i t  should  be s ta te d , com prised 22 w h ite  
m ales , 6 w h ite  fem ales  and 2 b la c k  m ales, a l l  from  r u r a l N o rth  C a ro lin a  
and i t  was suggested th a t  th e  h ig h  p o s t-o p e ra tiv e  unemployment m ight 
w e ll have been d ue, a t  le a s t  in  p a r t , to  th e  low  socio -econom ic s ta tu s  
o f th e  s u b je c ts , o ver h a lf  o f whom w ere b lu e -c o lla r  w o rkers . However, 
even among th o se  w ith  le s s  stren uo u s jo b s , an 'in h ib it io n  to  w o rk ' was 
fo u n d . T h is  was o fte n  r e la te d  to  an image o f th e  s e lf  as bein g  in  some
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way 'dam aged' and t h is ,  in  tu r n , was more contnonly found among th o se  
w ith  pro longed symptoms p r io r  to  s u rg e ry  ( i . e .  more th an  8 months in  
d u ra tio n ). T h is  damaged s e lf  im age, which was a ls o  found to  be 
a s s o c ia te d  w ith  poor s e x u a l fu n c tio n in g , was even more pronounced i f  th e  
in d iv id u a l had, in  a d d itio n  to  th is  p ro longed p re -o p e ra tiv e  h is to r y , 
l im ite d  ed u ca tio n  and incom e.
The n e x t s tu dy d if f e r s  from  a l l  th e  p reced in g  s tu d ie s  in  th a t  i t s  
a u th o rs , Ramshaw and S ta n le y  (1 9 8 1 ), s e t o u t to  exam ine in d iv id u a l 
d iffe re n c e s  in  l i f e - s t y le  response to  CAVG s u rg e ry . In  t h e ir  s tu d y , 
th e y  assessed 46 p a tie n ts  who had undergone su rg ery  betw een 12 and 27 
months e a r l ie r  ( th e  mean b ein g  1 9 .3  m onths). The s u b je c ts  w ere 
in te rv ie w e d  and th e  fo llo w in g  m easures com pleted: th e  Eysenck
P e rs o n a lity  In v e n to ry  ( 'E P I ' ) ,  R o tte r 's  In te rn a l-E x te rn a l Locus o f  
C o n tro l, a S e lf-E s te e m  M easure and a S o c ia l D e s ir a b il ity  s c a le . In  
a d d it io n , th e  s u b je c t was asked to  w r ite  a  ' l e t t e r '  o f a p p ro x im a te ly  400 
words on th e  m ain e f fe c ts  o f th e  s u rg e ry . These le t t e r s  were c o n te n t
an a lysed  and, on th e  b a s is  o f th e  d a ta  o b ta in e d , th e  s u b je c ts  were
d iv id e d  in to  4 groups as shown below :
Group 1 (33% o f th e  sam ple)
These in d iv id u a ls  m entioned o n ly  changes fo r  th e  w o rs t, showing h ig h
so m atic  co ncern , an o v e r a ll d ecrease in  a c t iv i t y  and fe e lin g s  o f
incom petence. They scored  h ig h e s t on th e  N eu ro tic ism  s c a le  o f th e  E P I.
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These in d iv id u a ls  m entioned changes fo r  th e  b e t te r , b u t d id  n o t 
e la b o ra te . T h e re fo re , th e y  were n o t in c lu d e d  in  fu r th e r  a n a ly s is , b u t 
w ere co n sid ered  to  be a m ix tu re  o f le s s  v e rb a lly  f lu e n t  Group 3 and 
Group 4 s u b je c ts .
Group 3 (22% o f th e  sam ple)
S u b jec ts  a llo c a te d  to  th is  group m entioned d ra m a tic  changes fo r  th e  
b e t te r , making no m ention  a t  a l l  o f c a rd ia c  symptoms. They showed an 
in c re a s e  in  a c t iv i t y ,  an in c re a s e  in  s e lf  esteem  and a g e n e ra l 
s a t is fa c t io n  w ith  l i f e .
Group 4 (15% o f th e  sam ple)
In  th is  group w ere th o se  who a ls o  m entioned changes s in c e  s u rg e ry ; 
how ever, th o se changes d es c rib e d  w ere le s s  d ra m a tic  th a n  th o se  c la im ed  
by th e  Group 3 s u b je c ts . There  were a ls o  s ig n s  o f g re a te r  acceptance o f  
p h y s ic a l lim ita t io n s , in  th a t  a lth o u g h  th e re  had been a decrease in  
a c t iv i t y  fo r  th e s e  in d iv id u a ls  s in c e  o p e ra tio n , i t  was n o t n e g a tiv e ly  
e v a lu a te d . The members o f th is  group showed a h ig h  le v e l o f s e lf  esteem  
and s a t is fa c t io n  w ith  l i f e  and scored  low est on th e  E P I N e u ro tic is m  
s c a le . They w ere 'p o s s ib ly  th e  most s ta b le  and in te r n a lly  o r ie n ta te d  
g ro u p '.
I t  is  in te r e s tin g  th a t  th e re  w ere no d iffe re n c e s  betw een Groups 1 and 4 
in  th e  in c id e n c e  o f p o s t-o p e ra tiv e  a n g in a , fo r  th is  m ight have e x p la in e d  
th e  d iffe re n c e s  in  s a t is fa c t io n  w ith  outcome o f th e  o p e ra tio n . Ramshaw
Group 2 (30% of the sample)
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and S ta n le y  came to  th e  c o n c lu s io n  th a t  s u rg ic a l outcom e, coping s ty le  
and in d iv id u a l 'p e r s o n a lity ' in te r a c t  to  in flu e n c e  th e  p e rce ive d  outcome 
o f th e  s u rg ery  and th e  a b i l i t y  to  cope w ith  th a t  outcom e. They suggest 
t h a t ,  w h ils t th e  la t t e r  tw o v a r ia b le s  m ight n o t be o f g re a t im portance  
when th e  s u rg ic a l outcome was good, w ith  le s s  th a n  o p tim a l outcom e, 
t h e ir  in flu e n c e  m ig h t w e ll be c o n s id e ra b le .
R e c e n tly , Ramshaw and S ta n le y  (1 9 8 4 ) have fo llo w e d  up th is  s tu d y  w ith  a  
p ro s p e c tiv e  in v e s tig a t io n . Tw enty th re e  CAVG p a tie n ts  w ere assessed on 
th re e  occasion s: 1 -2  days p r io r  to  s u rg e ry , 7 -1 0  days p o s t-s u rg e ry  and 
a t  a p p ro x im a te ly  one y e a r p o s t-o p e ra tio n . P r io r  to  s u rg e ry , a  sem i­
s tru c tu re d  in te rv ie w  was c a r r ie d  o u t, c o verin g  such a reas  as h is to ry  o f  
p re s e n t i l ln e s s , c u rre n t p s y c h o lo g ic a l s ta tu s  and how w e ll th e  
in d iv id u a l had coped w ith  s tr e s s fu l even ts  in  th e  p a s t. Four 
'p e r s o n a lity ' measures w ere com pleted (th e  E P I, R o tte r 's  I-E  S ca le  and a 
s e lf-e s te e m  m easure, as b e fo re , p lu s  a S en sa tio n -s e e k in g  s c a le ) . In  
a d d it io n , because memory problem s had been re p o rte d  in  t h e ir  e a r l ie r  
s tu d y , th e  V is u a l S e q u e n tia l Memory T e s t (VSM) from  th e  I l l i n o is  T e s t o f  
P s y c h o lin g u is tic  A b i l i t ie s  and e ith e r  Form 1 o r Form 11 o f th e  W echsler 
Memory S ca le  (WMS) w ere a ls o  a d m in is te re d . The VSM and th e  WMS 
(a lte r n a t iv e  fo rm ) w ere a d m in is te re d  a g a in  7 -1 0  days p o s t-o p e ra tio n . A t 
one y e a r, th e  memory and p e rs o n a lity  measures w ere re p e a te d  and th e  
p a tie n t was in te rv ie w e d . A t th is  s ta g e , he was re q u ire d  to  in d ic a te , 
u sin g  a 5 -p o in t s c a le , th e  e x te n t o f change fo r  b e tte r  o r worse on seven  
v a r ia b le s : a n g in a , m e d ic a tio n , o v e r a ll p h y s ic a l c o n d itio n , memory, le v e l 
o f a c t iv i t y ,  m ood/tem peram ent and o v e r a ll change.
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A h ie ra rc h ic a l g ro up ing  a n a ly s is  in d ic a te d  th a t  s u rg ic a l outcome/ as 
assessed by th e  seven m easures, was b e s t re p re s e n te d  by two groups. 
B oth groups re p o rte d  an im provem ent in  a n g in a , b u t on th e  o th e r s ix  
m easures, th e re  was a  s ig n if ic a n t  d iffe re n c e  betw een th e  two g ro up s, 
w ith  Group 1 (n = 13 ) re p o rtin g  change fo r  th e  b e tte r/a b s e n c e  o f n e g a tiv e  
change, w h ils t Group 2 (n = 8 ) re p o rte d  change fo r  th e  w orse in  some a reas  
and s ig n if ic a n t ly  le s s  im provem ent o v e r a ll.  A d is c rim in a n t fu n c tio n  
a n a ly s is  id e n t if ie d  (a )  a b i l i t y  to  cope w ith  s tr e s s fu l even ts  in  th e  
p a s t and (b ) sco re  on E ysen ck 's  N eu ro tic is m  s c a le  as th e  b e s t p re ­
o p e ra tiv e  p re d ic to rs  o f outcom e, such th a t  s u c c e s s fu l coping in  th e  p a s t 
and low  N e u ro tic is m  w ere p re d ic t iv e  o f good outcom e. Thus, th e s e  
fin d in g s  w ere in  agreem ent w ith  th e  co n clu s io n s drawn from  t h e ir  
p rev io u s  s tu d y .
Ramshaw and S ta n le y  (1 9 8 4 ) found no s ig n if ic a n t  p re - to  p o s t-o p e ra tiv e  
d iffe re n c e s  in  th e  mean scores o b ta in e d  on th e  p e rs o n a lity  m easures. 
B oth th e  mean WMS and VSM scores in c re a s e d  p o s t-s u rg e ry , th is  in c re a s e  
b ein g  s ig n if ic a n t  fo r  th e  t o t a l  sam ple and fo r  Group 1 , b u t n o t fo r  
Group 2 . The WMS and VSM scores d id  n o t r e f le c t  th e  p a t ie n ts ' re p o rts  
o f p o s t-o p e ra tiv e  d i f f ic u l t ie s  and so Ramshaw and S ta n le y  concluded th a t  
th e re  was no ev id en ce  to  in d ic a te  th a t  p o s t-o p e ra tiv e  p e rs o n a lity  
changes w ere th e  r e s u lt  o f  p e rs is tin g  n e u ro lo g ic a l damage.
I t  is  in te re s tin g  th a t  th e s e  w orkers should  have in c lu d e d  a  com parison  
group in  t h e ir  s tu d y  in  o rd e r to  a tte m p t to  c o n tro l fo r  th e  e f fe c ts  o f  
p r e -te s t in g . N in e te e n  p a tie n ts  re c e iv e d  a p o s ta l q u e s tio n n a ire  (based
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on th e  s e m i-s tru c tu re d  in te rv ie w ) p lu s  th e  fo u r p e rs o n a lity  m easures one 
year a f t e r  s u rg e ry . The same two outcome groups w ere id e n t if ie d  and no 
d iffe re n c e s  w ere found betw een th e  changes re p o rte d  by th e  stu d y group  
and th o se  re p o rte d  by th e  com parison group . I t  was th u s  concluded th a t  
p re -o p e ra tiv e  c o n ta c t d id  n o t in flu e n c e  p e rc e p tio n  o f outcom e.
The fin d in g s  from  tw o fu r th e r  s tu d ie s  have been p u b lish ed  s in c e  th e  
b eg in n in g  o f th e  p re s e n t s tu d y . The f i r s t  o f th e s e  is  a p ro s p e c tiv e  
s tu d y  by Jen kin s e t  a l  (1 9 8 3 ), exam ining p h y s ic a l, p s y c h o lo g ic a l, s o c ia l 
and econom ic outcomes s ix  months p o s t-s u rg e ry  fo r  a group o f 318 
p a tie n ts . N eu ro p sych o lo g ica l fin d in g s  fo r  some o f th e s e  p a tie n ts  were 
re p o rte d  in  th e  s tu d y  by Savageau e t  a l  (1 9 8 2 ), rev iew ed  above. A l l  
s u b je c ts  w ere aged betw een 32 and 69 years  (m ean=54.5 y e a rs ); 84% w ere  
m ale and 16% w ere fe m a le . Assessments were c a rr ie d  o u t 1 o r 2 days 
b e fo re  o p e ra tio n  and 6 months a fte rw a rd s , th e  la t t e r  b e in g  conducted in  
th e  s u b je c t's  own home.
Jen kin s e t  a l  c o n s id er t h e ir  e n t ir e  a r ra y  o f fin d in g s  to  be 'g e n e ra lly  
o p t im is t ic ', s in c e  on none o f th e  60 outcome v a r ia b le s  was th e re  
w idespread s e rio u s  w o rsen in g . In d e e d , th e  g re a t m a jo r ity  o f s u b je c ts  
w ere a b le  to  resume norm al s o c ia l and economic fu n c tio n in g  w ith in  s ix  
months o f s u rg e ry . Among th e  more s p e c if ic  fin d in g s  r e la t in g  to  
p h y s ic a l fu n c tio n in g , betw een 69% and 85% o f s u b je c ts  re p o rte d  com plete  
r e l i e f  o f a n g in a , th e  e x a c t f ig u re  depending upon w hether th e  an g in a was 
induced by e x e r tio n  o r o th e r e v e n ts . M oreover, th e  s u b je c ts ' rec o v e ry  
exp erien ce s  in  th e  f i r s t  s ix  months fo llo w in g  su rg e ry  w ere re p o rte d  to
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be far better than anticipated, especially in relation to physical
re c o v e ry .
W ith  reg ard  to  p s y c h o lo g ic a l fu n c tio n in g , Jen kins  and c o lle a g u e s  found  
s ig n if ic a n t  p re - to  p o s t-o p e ra tiv e  decreases in  S ta te  A n x ie ty  (a s  
measured on th e  S p ie lb e rg e r S ta te  T r a it  A n x ie ty  In v e n to ry ), D epression  
(m easured on th e  P r o f i le  o f Mood S ta te s ) , fa t ig u e  and tro u b le  w ith  
s le e p in g . S ig n if ic a n t  im provem ents were a ls o  observed on v ig o u r and 
p o s it iv e  w e ll-b e in g . In  th e  s o c ia l dom ain, f in a l ly ,  75% o f th o se  
em ployed p r io r  to  s u rg e ry  had re tu rn e d  to  work by th e  tim e  o f th e  s ix  
month assessm ent. A 'c o n s id e ra b le  in c re a s e  in  s e l f - in i t ia t e d  s o c ia l 
a c t iv i t ie s ' was a ls o  fo u n d , a p p a re n tly  as an accompanim ent to  in c re a s e d  
p h y s ic a l m o b ility , b u t th e re  w ere no changes in  le v e ls  o f s a t is fa c t io n  
w ith  s o c ia l l i f e ,  fa m ily  in te r a c t io n s , m arriag e  and s e x u a l fu n c tio n .
The la s t  s tu d y  fo r  re v ie w  is  th a t  o f Bass (1 9 8 4 ). Bass a ls o  c a r r ie d  o u t 
a p ro s p e c tiv e  s tu d y  o f p s y c h o -s o c ia l outcome fo llo w in g  CAVG, 
in te rv ie w in g  36 p a tie n ts  a t  an u n s p e c ifie d  tim e  p r io r  to  su rg e ry  and, 
a g a in , a mean o f 1 2 .3  months (ra n g e  6 -18  m onths) a fte rw a rd s . B ass' 
sam ple com prised 30 m ales and 6 fe m a le s , ran g in g  in  age from  34 to  65 
y e a rs  (m ean=52.2 y e a rs ). H a lf  w ere c lassed  as m anual w orkers and h a lf ,  
as non-m anual w o rkers . In te r e s t in g ly , none o f B ass' s u b je c ts  had 
exp erien ced  a m y o card ia l in fa r c t io n  ( 'h e a r t  a t ta c k ')  a t  th e  tim e  o f th e  
p re -o p e ra tiv e  assessm ent, a lth o u g h  3 subsequently  d id  so w h ils t  w a itin g  
fo r  s u rg e ry . The in s tru m e n ts  used in  th e  stu d y were th e  C lin ic a l  
In te rv ie w  Schedule ( 'C IS ' -  to  assess m ental s t a t e ) ,  th e  S o c ia l
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In te rv ie w  Schedule ( 'S IS ' -  to  assess s o c ia l ad ju stm en t and 
fu n c tio n in g ), th e  Eysenck P e rs o n a lity  Q u e s tio n n a ire  and th e  B o rtn e r Type 
A q u e s tio n n a ire . S u b je c ts  w ere a ls o  asked about employm ent s ta tu s  and 
s e x u a l fu n c tio n in g .
Bass found th a t  91% s u b je c ts  re p o rte d  s ig n if ic a n t  re d u c tio n  in  
e x e r tio n a l c h e s t p a in , b u t th a t  o f th e  28 employed b e fo re  s u rg e ry , 7 
(25% ) fa i le d  to  re tu rn  to  w ork. P r io r  to  s u rg e ry , 22% p a tie n ts  w ere  
d es ig n a ted  as p s y c h ia tr ic  cases on th e  b a s is  o f t h e ir  C IS  s c o re s , b u t 
p re - to  p o s t-o p e ra tiv e ly , th e re  was a s ig n if ic a n t  d ecrease in  group mean 
C IS  s c o re s . In  c o n tra s t, p re - and p o s t-o p e ra tiv e  group mean scores on 
th e  S IS  were n o t s ig n if ic a n t ly  d if f e r e n t .  P re -o p e ra tiv e  p s y c h ia tr ic  
m o rb id ity  (p re -o p e ra tiv e  C IS  and EPQ N e u ro tic is m ) was d ir e c t ly  re la te d  
to  p o s t-o p e ra tiv e  p s y c h ia tr ic  m o rb id ity  and s o c ia l m a lfu n c tio n in g . P re -  
and p o s t-o p e ra tiv e  s o c ia l m alad ju stm en t were lik e w is e  s ig n if ic a n t ly  
p o s it iv e ly  c o r re la te d . Bass a ls o  found ( i )  th a t  th e re  was a g re a te r  
d egree o f p re - and p o s t-o p e ra tiv e  p s y c h ia tr ic  m o rb id ity  and s o c ia l 
d y s fu n c tio n  in  th e  o ld e r  age g ro u p , ( i i )  th a t  th e re  w ere no d iffe re n c e s  
by s e x , ( i i i )  th a t  Type A s u b je c ts  w ere n o t b e tte r  ad ap ted , o v e r a ll,  
th a n  non-Type A 's  and ( i v )  th a t  th e re  were no p o s t-o p e ra tiv e  d iffe re n c e s  
betw een th e  two s o c ia l c la s s  g ro up s. P r io r  to  s u rg e ry , d iffe re n c e s  had 
been fo u n d , such th a t  th e  non-m anual group o b ta in e d  a  h ig h e r mean 
B o rtn e r sco re  and a  h ig h e r mean C IS  sco re th an  d id  th e  m anual g ro u p . 
F in a lly ,  Bass re p o rts  a  fin d in g  w hich c o n tra s ts  w ith  th a t  o f G undle e t  
a l  (1 9 8 0 ), in  th a t  mean p o s t-o p e ra tiv e  C IS and S IS  sco res were h ig h e r in  
p a tie n ts  w ith  s h o rte r p re -o p e ra tiv e  d u ra tio n  o f symptoms, a lth o u g h  th is
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difference was not significant.
Summary: Many e a r ly , and some more re c e n t, s tu d ie s  have equated
'q u a lity  o f l i f e '  a f t e r  h e a rt s u rg e ry  w ith  re tu rn  to  w ork. M ost s tu d ie s  
( e .g . ,  Rinm e t  a l ,  1976; Gutmann e t  a l ,  1982; D anchin e t  a l ,  1982; 
Z yzan sk i e t  a l ,  1982) have found th a t  around 80% p a tie n ts  re tu rn  to  work 
a f t e r  CAVG s u rg e ry . H ow ever, s in c e  i t  appears th a t  re tu rn  to  work is  a t  
le a s t  as much in flu e n c e d  by s o c ia l, p s y c h o lo g ic a l and econom ic fa c to rs  
as by s u rg ic a l outcom e, i t  has been suggested th a t  th is  is  n o t a  good 
in d ex  o f th e  success o f  th e  s u rg e ry . M oreover, o th e rs  (e g . LaMendola 
and P e lle g r in i,  1979) have p u t fo rw ard  th e  c r it ic is m  th a t  re tu rn  to  work 
p ro v id e s  to o  'n a rro w ' an in d ex  o f q u a lity  o f l i f e .
S tu d ie s  ad o p tin g  a  b ro ad er d e f in it io n  o f q u a lity  o f l i f e  in c lu d e  th o se  
by Ross e t  a l  (1 9 7 8 , 1 9 8 1 ), G undle e t  a l  (1 9 8 0 ), Ramshaw and S ta n le y
(1 9 8 1 , 1 9 8 4 ), Jen k in s  e t  a l  (1 9 8 3 ) and Bass (1 9 8 4 ). W ith  th e  e x c e p tio n
o f th e  f i r s t  g ro u p , a l l  o f th e s e  w orkers have s tu d ie d  CAVG p a tie n ts  
e x c lu s iv e ly  and , w ith  th e  e x c e p tio n  o f th a t  o f Ramshaw and S ta n le y  
(1 9 8 1 ), a l l  s tu d ie s  have been p ro s p e c tiv e . Ramshaw and S ta n le y  w ere , 
how ever, th e  o n ly  w o rkers  to  exam ine in d iv id u a l d iffe re n c e s  in  outcom e. 
The o n ly  stu d y w hich d id  n o t re p o r t g e n e ra lly  p o s it iv e  fin d in g s  was th a t  
o f G undle e t  a l  (1 9 8 0 ); th is  team  observed th a t  a h ig h  p ro p o rtio n  o f  
s u b je c ts  w ere 'p s y c h o lo g ic a lly  and s o c ia lly  d is a b le d ' between one and 
tw o years  p o s t-s u rg e ry . 83% o f t h e ir  s u b je c ts  w ere unemployed a t  th is  
tim e , b u t th is  was th o u g h t to  be d u e , a t  le a s t in  p a r t , to  t h e ir  low  
socio-econom ic s ta tu s .
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The tw o most re c e n t s tu d ie s  rev iew ed  have a ttem p ted  to  id e n t ify  p re ­
o p e ra tiv e  p re d ic to rs  o f  outcom e. Bass (1 9 8 4 ) found th a t  age was 
a s s o c ia te d  w ith  a  g re a te r  d eg ree o f p re - and p o s t-o p e ra tiv e  
p s y c h o lo g ic a l m o rb id ity  and s o c ia l d y s fu n c tio n , th a t  Type A s u b je c ts  
w ere no b e tte r  adapted  th a n  w ere non-Type A 's  and th a t  th e re  w ere no 
p o s t-o p e ra tiv e  d iffe re n c e s  betw een m anual and non-m anual w o rkers . 
Ramshaw and S ta n le y  (1 9 8 4 ) found th a t  low  N e u ro tic is m  and p rev io u s  
s u c c e s s fu l coping w ith  s tr e s s fu l even ts  w ere a s s o c ia te d  w ith  good p o s t­
o p e ra tiv e  p s y c h o lo g ic a l ad ju s tm e n t.
2:4 CRITICAL EVALUATION OF TEE PRESENT LITERATURE ON RECOVERY FRCM 
QPEN-HEART SURGERY
Most s tu d ie s  to  d a te  have been concerned e ith e r  w ith  th e  'im m e d ia te ' 
im p act o f h e a rt s u rg e ry  ( in  term s o f n e u ro lo g ic a l, p s y c h ia tr ic  
/p s y c h o lo g ic a l and n e u ro p s y c h o lo g ic a l c o m p lic a tio n s ) o r w ith  la t e r  
'q u a lit y  o f l i f e ' .
S tu d ie s  o f th e  'im m e d ia te ' im pact have n o t fo llo w e d  th e  p a tie n t th rou gh  
fo r  long  enough to  d e te rm in e  th e  e f fe c t  o f changes p re s e n t 'im m e d ia te ly ' 
p o s t-s u rg e ry  on subsequent r e h a b ilita t io n  and 'q u a lit y  o f l i f e ' ,  w h ils t  
th o se  c o n c e n tra tin g  s p e c if ic a lly  on th e  'q u a lity  o f l i f e ' ,  b e in g , in  
many cases , re tro s p e c tiv e , have n o t had p re -o p e ra tiv e  b a s e -lin e  d a ta , 
nor have th e y  ta k e n  in t e l le c t u a l  changes in to  acco u n t. In  f a c t ,  when
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th e  p re s e n t s tu d y  was p la n n e d , o n ly  two o f th e  s tu d ie s  o f p re - to  p o s t­
o p e ra tiv e  changes in  in te l le c t u a l fu n c tio n  were found to  have made any  
re fe re n c e  to  th e  l ik e ly  im pact o f th o se  changes on th e  in d iv id u a l's
re tu rn  to  norm al l i f e .  In  b o th  cases (G ilb e rs ta d t and Salco, 1967; Frank  
e t  a l ,  1 9 7 2 ), th is  im p act was co n sid ered  to  be m in im a l. More re c e n tly , 
Savageau e t  a l  (1 9 8 2 ) have a ls o  suggested th a t  most a c t iv i t ie s  o f d a ily  
l iv in g  and many o ccu p atio n s  do n o t re q u ire  th e  le v e l o f perform ance  
c a lle d  fo r  by th e  n eu ro p sych o lo g ica l te s ts . I t  would seem to  be 
im p o rta n t to  lo o k  a t  th is  re la tio n s h ip  fu r th e r , p a r t ic u la r ly  in  v ie w  o f  
th e  fa c t  th a t  much em phasis has been p laced  on changes in  in t e l le c t u a l  
fu n c tio n  by th e  m ed ica l p ro fe s s io n  (B rem ner, 1 9 8 2 ), p o s s ib ly  to  such an 
e x te n t th a t  o th e r p ro b lem s, more im p o rta n t to  th e  p a tie n ts  th em selves , 
have been ig n o re d .
As has been d iscussed  above, th e re  a re  s e v e ra l shortcom ings in  th e  
n e u ro -p s y c h o lo g ic a l l i t e r a t u r e  w hich make i t  d i f f i c u l t  to  draw  any c le a r  
c o n c lu s io n s . I t  is  d i f f i c u l t  to  compare th e  v a rio u s  s tu d ie s  because 
d if fe r e n t  w orkers have (a )  had d if fe r e n t  emphases, (b ) used d if fe r e n t  
te s ts  and (c )  te s te d  a t  d if fe r e n t  in te r v a ls . F u rth erm o re , as Aberg and 
K ih lg re n  (1 9 7 4 ) and S o tan e im i e t  a l  (1 9 8 1 ) have d em o n strated , d if fe r e n t  
d ia g n o s tic  groups have d if fe r e n t  n eu ro p sych o lo g ica l outcomes and i t  is  
n o t m ean in g fu l to  group to g e th e r a l l  'o p e n -h e a rt s u rg e ry  p a t ie n ts ',  as 
was done in  th e  e a r l ie r  s tu d ie s . F u rth e r ev id en ce p o in tin g  o u t th e  need 
to  s tu d y  th e  d ia g n o s tic  groups s e p a ra te ly  has come fro m  th e  work o f  
R ab in er e t  a l  (1 9 7 5 ), in  w hich i t  was dem onstrated th a t  th e  in c id e n c e  o f  
p s y c h ia tr ic  m o rb id ity  was fa r  le s s  fo llo w in g  CAVG su rg e ry  th an  fo llo w in g
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cardiac valvular surgery.
When th e  p re s e n t s tu d y  was p lan n ed , one o f th e  most s e rio u s  shortcom ings  
in  th is  p a r t ic u la r  l i t e r a t u r e  was th a t  few  w orkers had looked a t
p s y c h o lo g ic a l changes fro m  p re - to  p o s t-s u rg e ry  and none, w ith  th e
e x c e p tio n  o f F rank e t  a l  (1 9 7 2 ), had ta k e n  in to  account th e  fa c t  th a t  
mood s ta te  m arked ly a f fe c ts  a lm o st a l l  a re a s  o f in te l le c tu a l
p erform ance. In  th is  p a t ie n t  g ro u p , one would exp ect some, i f  n o t a l l ,  
s u b je c ts  to  show h ig h  le v e ls  o f  a n x ie ty  p r io r  to  s u rg e ry , s in c e , i t
should  be rem em bered, th e s e  a re  in d iv id u a ls  fo r  whom m ed ica l th e ra p y  has
f a ile d  to  c o n tro l an g in a  and who now fa c e  a s u rg ic a l p rocedure w hich  
in v o lv e s  th e  h e a rt b e in g  stopped and l i f e  b e in g  m a in ta in ed  by a m achine. 
P o s t-o p e ra tiv e ly , a n x ie ty  may a g a in  be p re s e n t, a lb e it  fo r  d if fe r e n t  
reaso n s , as in  th e  case o f th e  in d iv id u a l unsure o f h is  employment
p ro s p e c ts , fo r  exam ple. S im ila r ly , d ep ress io n  may be p re s e n t fo r  a  
number o f reasons in  th is  p a t ie n t  g rou p ; i t  co u ld  be a s s o c ia te d  w ith  a  
lo ng  p e rio d  o f in c re a s in g  p a in  and in c a p a c ity  p r io r  to  s u rg e ry , whereas
p o s t s u rg e ry , i t  co u ld  be th e  response to  th e  lo ss  o f  secondary g a in s
fro m  th e  i l ln e s s ,  o r to  th e  f a i lu r e  o f s u rg ic a l outcome to  m eet th e  
in d iv id u a l's  e x p e c ta tio n s  v is -a -v is  re s to ra tio n  o f  fo rm er a c t iv i t y  
le v e ls , e tc .
I t  would seen to  be o f p a r t ic u la r  im portance to  m o n ito r depressed mood 
in  th e s e  p a tie n ts  s in c e , as M c A llis te r  (1 9 8 1 ) s ta te s :
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' I n  th e  la s t  s e v e ra l y e a rs , i t  has become in c re a s in g ly  
ap p aren t from  th e  p s y c h ia tr ic  l i t e r a t u r e  and , p erh ap s, le s s  so , 
th e  n e u ro lo g ic  l i t e r a t u r e ,  th a t  c o g n itiv e  im pairm ent in  d ep ress io n  
can reach  such a  p ro p o rtio n  th a t  i t  can m im ic, and in  many ways be 
in d is tin g u is h a b le  fro m , th e  c l in ic a l  syndrome o f d e m e n tia '.
He goes on to  say th a t  even th e  s tan d ard  d ia g n o s tic  and la b o ra to ry  
p ro ced u res , in c lu d in g  m e ta b o lic  p a ram ete rs , EEG, Computed Tom ographic 
( 'C T ')  scan s, CSF exa m in a tio n  and n eu ro p sych o lo g ica l t e s t  b a tte r ie s  
cannot be r e l ia b ly  counted  upon to  d if f e r e n t ia t e  betw een d ep ress io n  and 
d em en tia . These comments seem p a r t ic u la r ly  p e r tin e n t in  th e  l ig h t  o f  
th e  s tu d ie s  by S o tan e im i e t  a l  (1 9 8 1 ) and Aberg e t  a l  (1 9 8 2 ) review ed  
above.
The m ain d e f ic it s  in  th e  'q u a lity  o f l i f e '  l i t e r a tu r e  have a lre a d y  been 
m entioned, nam ely th a t  many o f th e  s tu d ie s  ten d  to  have been 
re tro s p e c tiv e  a n d /o r to  have adopted a narrow  d e f in it io n  o f th e  'q u a lit y  
o f l i f e '  o r re c o v e ry , e q u a tin g  i t  w ith  p o s t-o p e ra tiv e  re tu rn  to  w ork. 
O nly one group o f w o rkers (Ramshaw and S ta n le y , 1981, 1984) looked fo r
and d escrib ed  in d iv id u a l d iffe re n c e s  in  outcome and l i t t l e  a tte n tio n  has 
been p a id  to  bo th  th e  p s y c h o lo g ic a l and s o c ia l fa c to rs  in v o lv e d  in  
re c o v e ry . T h is  is  s u rp r is in g  in  v ie w  o f th e  grow ing l i t e r a t u r e  r e la t in g  
to  re c o v e ry , fro m  s u rg e ry  o r o th e rw is e , w hich has begun to  id e n t ify  
fa c to rs  th a t  m igh t be an im p o rta n t in flu e n c e  on outcom e.
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2:5 PSYCHOLOGICAL AND SOCIAL FACTORS IN RECOVERY: A BRIEF OVERVIEW
S in ce  su rg ery  and h o s p ita lis a t io n  a re  g e n e ra lly  p e rc e iv e d  as s tre s s fu l 
e v e n ts , i t  is  h a rd ly  s u rp ris in g  th a t  an e x te n s iv e  l i t e r a t u r e  e x is ts  
concerned w ith  th e  e f fe c ts  o f mood, o r , more s p e c if ic a lly , a n x ie ty  on 
re c o v e ry  from  s u rg e ry . The o th e r n e g a tiv e  em otions a s s o c ia te d  w ith  
s tre s s , such as anger and d e p re s s io n , have, how ever, la rg e ly  been 
ig n o red  (R ay, 1 9 8 2 ).
M ost res e a rc h  ev id en ce  now su p p o rts  a lin e a r  r e la tio n s h ip  betw een p re ­
o p e ra tiv e  a n x ie ty  and subsequent re c o v e ry , w ith  h ig h  p re -o p e ra tiv e  
a n x ie ty  b e in g  a s s o c ia te d  w ith  poor outcome on such m easures as mood 
(Johnson e t  a l ,  1971; Johnston and C a rp e n te r, 1 9 8 0 ), s lo w er re c o v e ry , 
more a n a lg e s ic s  and s e d a tiv e s  (S im e, 1 9 7 6 ). The dem onstrated  
e ffe c tiv e n e s s  o f p s y c h o lo g ic a l p re p a ra tio n  fo r  s u rg ery  p ro v id es  s t i l l  
more co n v in c in g  ev id en ce  o f a d ir e c t  casu a l re la tio n s h ip  between th e s e  
tw o v a r ia b le s  s in c e , d e s p ite  some n e g a tiv e  f in d in g s , th e  m a jo r ity  o f  
s tu d ie s  have found th a t  'p re p a re d ' p a tie n ts  have a b e tte r  p o st s u rg ic a l 
re c o v e ry  th an  ' n o n -p re p a re d ' p a t ie n ts , on one o r more in d ic e s  (see  
rev iew s  by Mumford e t  a l ,  1982; Ridgeway and Mathews; 1 9 8 2 ). Th ere  
appears to  be no su p p o rt in  th e  l i t e r a t u r e  fo r  th e  'c u r v il in e a r ' m odel 
o r ig in a lly  proposed by J a n is  (1 9 5 8 ), acco rd in g  to  w h ich , p a tie n ts  
e x p e rie n c in g  a m oderate le v e l o f p re -o p e ra tiv e  a n x ie ty  had th e  optimum  
p o s t-o p e ra tiv e  outcom e. J a n is  m a in ta in ed  th a t  th e s e  p a tie n ts  were b e s t 
a b le  to  do th e  n ecessary 'w o rk  o f w o rry in g ' p r io r  to  s u rg e ry ; p a tie n ts  
who w ere n o t an xio u s w ere n o t m o tiv a te d  to  do so , w h ils t th o se  who were
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h ig h ly  anxious were u n ab le  to  do th is  'c o n s tru c tiv e ' w o rry in g . Thus, 
bo th  o f th ese  two groups would e x p e rie n c e  poor outcomes p o s t-s u rg e ry .
O th er w orkers have exam ined changes in  a n x ie ty  fro m  p re - to  p o s t­
s u rg e ry . S p ie lb e rg e r e t  a l  (1 9 7 3 ), Johnston (1 9 8 0 ) and M a r tin e z -U rru tia  
(1 9 7 5 ) a l l  found t h a t ,  as w ould have been exp ected , S ta te  A n x ie ty  was 
h ig h e r b e fo re  th a n  a f t e r  s u rg e ry . However, as Johnston (1 9 8 0 ) 
d em o nstrated , i t  was n o t n e c e s s a rily  th e  case th a t a n x ie ty  d im in ish ed  as  
soon as s u rg ery  was o v e r; some p a tie n ts  were s t i l l  e x p e rie n c in g  h ig h  
le v e ls  o f a n x ie ty  on th e  5 th  and 6 th  p o s t-o p e ra tiv e  days. Both  
S p ie lb e rg e r e t  a l  (1 9 7 3 ) and M a r tin e z -U rru tia  (1 9 7 5 ) sought to  exam ine 
th e  e f fe c ts  o f th e  th r e a t  o f im m inent s u rg ery  on S ta te  A n x ie ty  fo r  th o se  
in d iv id u a ls  d if f e r in g  in  T r a i t  A n x ie ty , th is  la t t e r  being  seen as a  
m easure o f 'a n x ie ty -p ro n e n e s s ' and as a  r e la t iv e ly  s ta b le  p e rs o n a lity  
d is p o s itio n . These s tu d ie s  dem onstrated  th a t  p o s t-o p e ra tiv e  d e c lin e  in  
S ta te  A n x ie ty  was u n re la te d  to  T r a it  A n x ie ty ; s u b je c ts  h ig h  in  T r a it  
A n x ie ty  scored h ig h e r on S ta te  A n x ie ty  bo th  b e fo re  and a f t e r  su rg e ry  
th an  d id  th o se low  T r a i t  A n x ie ty , b u t b o th  groups showed a  marked 
decrease (o f  a lm o st id e n t ic a l m agn itude) in  S ta te  A n x ie ty  from  b e fo re  to  
a f t e r  s u rg e ry . T h is  was seen as in d ic a tin g  th a t  th e re  was no d iffe re n c e  
betw een h ig h  and low  s c o re rs  on T r a it  A n x ie ty  in  t h e ir  p e rc e p tio n s  o f  
th e  't h r e a t ' posed by s u rg e ry  (S p ie lb e rg e r e t  a l ,  1 9 7 3 ). S p ie lb e rg e r e t  
a l  found th a t  p re - to  p o s t-o p e ra tiv e  d iffe re n c e s  in  T r a i t  A n x ie ty  w ere  
n e g lig ib le  and c e r ta in ly  n o t s t a t is t ic a l ly  s ig n if ic a n t .
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Coping s ty le  has been a n o th er w e ll-re s e a rc h e d  c o n cep t, a lth o u g h  th e  
problem s th a t  abound in  c o n c e p tu a lis a tio n  and measurement make 
com parisons betw een s tu d ie s  d i f f i c u l t .  The use o f th is  te rm  c a rr ie s  
w ith  i t  th e  im p lic a tio n  th a t  in d iv id u a ls  have 't y p ic a l ' ways o f managing 
p o te n t ia lly  d is tre s s in g  s itu a t io n s . The most p re v a le n t c la s s if ic a t io n  
has in v o lv e d  th e  d iv is io n  o f in d iv id u a ls  in to  two g ro u p s, th ese  being  
( i )  th e  'V ig ila n ts ' (a ls o  term ed ' S e n s itis e rs ' / 'C o p ers ' )  who p e rc e iv e  
ambiguous s t im u li as th re a te n in g  and who respond in  a  p e rs o n a lis e d  
manner to  p ro je c tiv e  m easures, and ( i i )  th e  'A v o id e rs ', who make a more 
b en ign  a p p ra is a l o f th re a te n in g  even ts  and whose responses to  ambiguous 
s e lf  re p o rt q u es tio n s  a re  th e re fo re  expected  to  be more n e u tra l. These 
'A v o id e rs ' may a ls o  be d escrib ed  as ad o p tin g  'R e p re s s in g ' o r 'D e n y in g ' 
ta c t ic s  (Mathews and R idgew ay, 1 9 8 1 ).
The fin d in g s  r e la t in g  coping  s ty le  to  re co very  have been m ixed, and th e  
v a lu e  o f th e  c o n s tru c t q u e s tio n e d , Mathews and Ridgeway (1 9 8 1 ) going  so 
f a r  as to  suggest th a t  w hat is  measured by coping s ty le  in s tru m en ts  may 
a c tu a lly  be a n x ie ty  by an o th e r name. I t  would ap p ear, how ever, t h a t ,  on 
b a la n c e , 'a v o id e rs ' te n d  to  fa r e  b e tte r  th an  'v ig i la n t s ' (Mathews and 
R idgew ay, 1 9 8 1 ). Cohen and Lazarus (1 9 7 3 ), fo r  exam ple, us in g  th re e
m easures o f coping and a  m ixed s u rg ic a l sam ple, found th a t  'a v o id e rs ' 
made b e tte r  s u rg ic a l re c o v e rie s  th a n  d id  'v ig i la n t s ',  in  term s o f ( i )  
d u ra tio n  o f h o s p ita lis a t io n , ( i i )  a n a lg e s ia  req u irem en t and ( i i i )  th e  
number o f m inor c o m p lic a tio n s . Sime (1 9 7 6 ), how ever, equated  
'v ig ila n c e ' w ith  in fo rm a tio n  seek in g  and , on th e  b a s is  o f th is  
d e f in it io n , found no r e la t io n  betw een coping s ty le  and th e  number o f
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days in hospital, the number of analgesics or sedatives consumed.
Ray (1 9 8 2 ) has w r it te n  e x te n s iv e ly  ab ou t th e  concept o f  'c o p in g '. She 
expresses th e  v ie w  t h a t ,  in  much o f th e  re s e a rc h  to  d a te , a 
'd is p ro p o rtio n a te  amount o f co n cern ' has be focused  on 'd e fe n c e  
m echanism s', as c o v e r t, unconscious p ro cesses , w h ils t  o v e rt b eh avio u rs  
and co n sc io u s ly  m ed iated  in tra -p s y c h ic  processes have been ig n o re d . 
C o nseq uen tly , i f  an in d iv id u a l is  n o t anxious in  a  s itu a t io n  th a t  many 
would f in d  s t r e s s fu l, he is  s a id  to  be denying th e  th r e a t  and th is  is  
view ed as m a la d a p tiv e . Ray p o in ts  o u t th a t i t  co u ld  w e ll be th e  case  
th a t  la c k  o f a n x ie ty  r e f le c ts  a r e a l is t ic  a p p ra is a l o f th e  th r e a t  and 
th e  in d iv id u a l's  a b i l i t y  to  cope and th a t  th is  s h o u ld , th e re fo re , be 
p re d ic tiv e  o f a  good p o s t-o p e ra tiv e  outcom e. Ray makes a v a lu a b le  
c o n tr ib u tio n  to  any fu r th e r  re s e a rc h  by suggesting  th a t  more in fo rm a tio n  
m ight be ga in ed  by a n a ly s in g  coping  d ir e c t ly  as i t  occurs in  th e  
s itu a t io n , ra th e r  th a n  by m aking p re d ic tio n s  about d iffe re n c e s  on th e  
b a s is  o f  an assessm ent o f th e  'd is p o s it io n s ' th a t  an in d iv id u a l b rin g s  
to  th e  s itu a t io n .
Locus o f c o n tro l is  a  concept re la te d  to  coping s ty le ,  in  so f a r  as i t
I
may be d e fin e d  as 'th e  d eg ree to  w hich in d iv id u a ls  p e rc e iv e  even ts  in  
t h e ir  liv e s  as b e in g  th e  consequence o f th e ir  own a c tio n s  and th e re b y  
c o n tro lla b le  (=  in te r n a l c o n tro l)  o r as b e in g  u n re la te d  to  t h e ir  own 
b eh av io u r and , th e r e fo r e , beyond p ers o n a l c o n tro l (=  e x te rn a l c o n tr o l) ' 
( a f t e r  L e fc o u rt, 1 9 7 6 ). S u p e r f ic ia lly , as Mathews and Ridgeway (1 9 8 1 ) 
p o in t o u t, th e  th e o r e t ic a l p rem ise o f th e  locus o f c o n tro l would seem
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p a r t ic u la r ly  re le v a n t in  lo o k in g  a t  th e  w ay(s ) in  w hich p a tie n ts  ta k e  
p a r t  in  f a c i l i t a t in g  t h e ir  own re c o v e ry . However, th e y  found th a t  
s tu d ie s  to  d a te  d id  n o t c le a r ly  show th e  re le v a n c e  o f more o r le s s  
in t e r n a l i t y  to  o b je c tiv e  p h y s ic a l measures and th e y  concluded by 
su g g estin g  th e  dependence on o th e rs  demanded by h o s p ita lis a t io n  p o s s ib ly  
a lte r e d  any 't y p ic a l '  ways th a t  a  p a t ie n t  had o f in te rp re t in g  e v e n ts . 
A lte r n a t iv e ly , i t  co u ld  be th e  case th a t  th e  locus o f c o n tro l v a r ia b le  
's im p ly  has l i t t l e  im p act on th e  process o f re c o v e ry '.
M oving o n , now, to  c o n s id e r th e  im pact o f s o c ia l fa c to rs  on h e a lth  and 
w e ll-b e in g , Chen and Cobb (1 9 6 0 ), in  th e ir  re v ie w  a r t ic le ,  made a s tro n g  
case fo r  th e  a s s o c ia tio n  betw een s o c ia l is o la t io n  ( in  term s o f a  
re d u c tio n  in  th e  number o f s o c ia l c o n ta c ts /re la tio n s h ip s  w hich were 
p e rs o n a lly  s ig n if ic a n t  fo r  th e  in d iv id u a l)  and poor p h y s ic a l h e a lth . 
T u rn er (1 9 8 1 ) looked a t  s o c ia l su p p o rt in  th e  c o n te x t o f p s y c h o lo g ic a l 
w e ll-b e in g , su g g estin g  th a t  'in a d e q u a te  o r d is ru p te d  s o c ia l netw orks may 
be a c e n tra l e x p la n a to ry  fa c to r  in  th e  w ell-kn ow n  re la tio n s h ip s  between 
p s y c h o lo g ic a l w e ll-b e in g  and s o c ia l c la s s , m a r ita l s ta tu s , g eograph ic  
m o b ility  and m in o r ity  s ta tu s '.  He found 'm odest b u t r e l ia b le  
a s s o c ia tio n ' betw een th e  e x p e rie n c e  o f s o c ia l su p p o rt and p s y c h o lo g ic a l 
w e ll-b e in g . In te r e s t in g ly , he p o in te d  o u t th a t  th e  ev id en ce  supported  a 
re c ip ro c a l o r c ir c u la r  v ie w  o f c a u s a lity , in  th a t  th e  a v a i la b i l i t y ,  use 
and e x p e rie n c e  o f su p p o rt had consequences fo r  w e ll-b e in g , w h ils t , a t  
th e  same tim e , p s y c h o lo g ic a l s ta tu s  a ffe c te d  th e  a v a i la b i l i t y  o f ,  and 
tendency to  e x p e rie n c e  th a t  s u p p o rt.
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The fo llo w in g  two s tu d ie s  exam ined th e  r o le  o f s o c ia l su p p o rt in  
re c o v e ry . In  th e  case o f th e  f i r s t  s tu d y , th e  focus was on re c o v e ry  
from  s u rg e ry , w h ils t  in  th e  second, p a tie n ts  w ere re c o v e rin g  from  
m yo card ia l in fa r c t io n s  ( 'h e a r t  a t t a c k s ') .
Funch and M e tt lin  (1 9 8 2 ) exam ined th e  ro le  o f 's u p p o rt' in  re c o v e ry  from  
b re a s t s u rg e ry . They co n s id ered  's u p p o rt' in  i t s  b ro ad est sen se, 
in c lu d in g  f in a n c ia l and p ro fe s s io n a l, as w e ll as s o c ia l su p p o rt (th e  
l a t t e r  b e in g  d e fin e d  as 's u p p o rt a c c e s s ib le  to  an in d iv id u a l th ro u g h  
s o c ia l t ie s  to  o th e r in d iv id u a ls , groups o r th e  la rg e r  com m unity ') ,  and 
exam ined both  p h y s ic a l rec o v e ry  and p s y c h o lo g ic a l ad ju s tm e n t. The 
fin d in g s  were th a t  s o c ia l su p p o rt was s ig n if ic a n t ly  re la te d  to  a l l  th re e  
measures o f p s y c h o lo g ic a l ad ju s tm en t (P o s it iv e  a f f e c t ,  N e g a tiv e  a f fe c t  
and T o ta l sco re  on th e  B lackb u rn  P syc h o lo g ic a l Wei 1 -B eing  s c a le ) . 
P ro fe s s io n a l su p p o rt was s ig n if ic a n t ly  c o rre la te d  w ith  two m easures o f  
p s y c h o lo g ic a l ad ju s tm en t (n o t w ith  p o s it iv e  a f f e c t )  and f in a n c ia l 
su p p o rt was found to  be th e  o n ly  s ig n if ic a n t  c o r re la te  o f p h y s ic a l 
re c o v e ry .
One asp ect o f a s tu d y  by W in e fie ld  (1 9 8 2 ) was to  exam ine th e  e f fe c t  o f  
s o c ia l support on re c o v e ry  from  m yo card ia l in fa r c t io n  ( 'M I ' ) ;  th e  m ain  
a im , how ever, was to  a s c e rta in  w hether th e  in flu e n c e  o f s o c ia l su p p o rt 
was 'd ir e c t ' o r 'm e d ia tin g '. F i f t y  th re e  m ale M I p a tie n ts  w ere matched 
w ith  h e a lth y  c o n tro ls  and no d iffe re n c e s  were found between th e  two  
groups w ith  reg ard  to  th e  number o f c o n fid a n ts /le s s  in tim a te  s o c ia l 
re la tio n s h ip s  re p o rte d , o r in  t h e ir  p e rc e p tio n s  o f th e  s o c ia l
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en viro n m en t. The r e la t io n s h ip  betw een s o c ia l su p p o rt and rec o v e ry  was 
such th a t  th o se  who d ie d  o r w ere re -h o s p ita lis e d  d u rin g  th e  6 -7  months 
fo llo w -u p  and th o se  who made b e tte r  re c o v e rie s  d if fe r e d  ( a lb e it  n o t 
q u ite  s ig n if ic a n t ly )  in  th e  number o f c o n fid e rs  in  th e  respo nd en t. T h is  
p o in te d  o u t th e  im p o rtan ce to  g e n e ra l w e ll-b e in g  and re co very  o f 'bond  
r e c ip r o c it y ', th e  fe e lin g  o f b e in g  needed and va lu ed  by o th e rs . The 
re s u lts  o f th is  s tu d y  w ere seen as a rg u in g  a g a in s t a d ir e c t  re la tio n s h ip  
between s o c ia l su p p o rt and v u ln e r a b ility  to  th is  form  o f im pairm ent and 
in  fa v o u r o f s o c ia l su p p o rt as a 'm e d ia tin g ' v a r ia b le , in flu e n c in g  how 
w e ll such a c r is is  was coped w ith .
A d if fe r e n t  p e rs p e c tiv e  on th e  in flu e n c e  o f a s p e c if ic  asp ec t o f th e  
s o c ia l environm ent upon a p a t ie n t 's  re c o v e ry  comes fro m  th e  l i t e r a t u r e  
on c h ro n ic  p a in . Roy (1 9 8 2 ), in  h is  re v ie w  a r t ic le ,  concluded th a t ,  
a lth o u g h  th e  ev id en ce fo r  th e  fa m ily  as an e t io lo g ic a l fa c to r  was, on 
th e  w h o le , w eak, th e  ev id en ce  d id  suggest th a t  th e  fa m ily  members in  
g e n e ra l, and th e  spouses in  p a r t ic u la r , seemed to  p la y  a s ig n if ic a n t  
p a r t in  th e  p ro lo n g a tio n  o f p a in . To i l lu s t r a t e  th is  p o in t , B lock e t  a l  
(1 9 8 0 ) found th a t  p a tie n ts  w ith  s o lic ito u s  spouses re p o rte d  m a rg in a lly  
h ig h e r le v e ls  o f p a in  th a n  d id  th o se  w ith  n o n -s o lic it io u s  spouses. 
Thus, i t  appeared th a t  c h ro n ic  p a in  p a tie n ts  s y s te m a tic a lly  a lte re d  
t h e ir  re p o rte d  p a in  le v e l depending upon th e ir  p e rc e p tio n  o f th e  spousal 
response to  th e  p a in  b eh av io u r and w hether o r n o t th e y  b e lie v e d  th e  
spouse to  be o b serv in g  th a t  re p o r t . D elvey  and H opkins (1 9 8 2 ) used th e  
concept o f 'c o llu s io n ' to  e x p la in  th e  dynam ics o f th e  re la tio n s h ip  th a t  
co u ld  occur betw een a p a in  p a t ie n t  and h is /h e r  p a r tn e r , whereby each has
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a ves ted  in te r e s t  in  m a in ta in in g  th e  's ta tu s  q u o '. Under such 
c ircu m stan ce s , re c o v e ry  can o n ly  be e x tre m e ly  s lo w , i f  i t  occurs a t  a l l .
The fa m ily , o f co u rs e , n o t o n ly  in flu e n c e s  b u t is  in flu e n c e d  b y , th e  
cou rse o f an i l ln e s s . Croog and L ev in e  (1 9 8 2 ) re p o rte d  th a t ,  8 years  
a f t e r  a  h e a rt a t ta c k , 63% o f th e ir  sam ple ( a l l  m ale ) s a id  th a t  th e ir  
w ives had been a ffe c te d  by t h e ir  i l ln e s s  and th a t  th e  im pact had been 
p r im a r ily  an em o tio n a l one. One th ir d  o f th o se w ith  c h ild re n  a t  home 
s a id  th a t th e y  had been a ffe c te d . W h ils t th e re  was no re la tio n s h ip  
betw een s e v e r ity  o f i l ln e s s  and th e  re p o rt o f th e  spo use 's  co n cern , i t  
appeared th a t o n ly  th o se  p a tie n ts  who were more s e r io u s ly  compromised by 
t h e ir  i l ln e s s  co n s id ered  th e ir  c h ild re n  to  be concerned. 81% o f th e  
p a tie n ts  f e l t  th a t  t h e ir  fa m ilie s  w ere more p ro te c tiv e  o f them  now, th a t  
th e y  would t r y  to  s to p  them  do ing  'm ore th an  th e y  s h o u ld ', and t h is ,  
a ls o , was n o t re la te d  to  th e  s e v e r ity  o f i l ln e s s . Croog and L ev in e  a ls o  
looked a t  th e  e f fe c t  o f th e  il ln e s s  on th e  m a r ita l re la tio n s h ip  and 
found t h a t , a t  8 y e a rs , th e  le v e l o f m a r ita l happiness was n o t 
a s s o c ia te d  w ith  th e  p a t ie n t 's  g e n e ra l h e a lth . T h is  th e y  saw as o ffe r in g  
su p p o rt to  th e  v ie w  th a t  il ln e s s  i t s e l f  makes l i t t l e  d iffe re n c e  to  th e  
b a s ic  dynam ics o f th e  r e la t io n s h ip , th e  more d e e p ly -ro o te d  fa c to rs  a re  
th e  im p o rta n t ones. A t th is  s ta g e , as a t  one y e a r a f t e r  th e  h e a rt 
a tta c k , one o f th e  most fre q u e n tly  m entioned sources o f c o n f lic t  w ith in  
th e  m a r ita l r e la t io n s h ip  was th e  h an d lin g  o f fa m ily  fin a n c e s . 
In te r e s t in g ly , th o se  men who were le a s t im p a ired  re p o rte d  a  h ig h e r  
freq u en cy  o f th is  p a r t ic u la r  problem  th an  d id  th o se  who w ere more 
im p a ire d , p o s s ib ly  su g g estin g  th a t  th e  la t t e r  w ere more in c lin e d  to
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accep t th e ir  w iv e s ' management o f f in a n c ia l m a tte rs .
Croog and L ev in e  exam ined th e  p a t ie n ts ' b e lie fs  about th e  c a u s e (s ) o f  
t h e ir  i l ln e s s  and re p o rte d  t h a t ,  a t  8 years  a f t e r  th e  m ajor e v e n t, n e a r ly  
o n e - f if t h  o f th e  m a rrie d  men c ite d  c o n f lic ts  w ith  th e  spouse and n e a rly  
o n e - f if t h  o f th e  fa th e rs  c ite d  c o n f lic ts  w ith  th e  c h ild re n . These 
b e lie fs  were found to  have rem ained q u ite  p e rs is te n t over tim e  and , 
fu rth e rm o re , i t  was found th a t  th e  p a tie n ts  w ere n o t a lo n e  in  h o ld in g  
them . One y e a r a f t e r  th e  h e a rt a t ta c k , i t  was found th a t  in  37% o f th e  
m a rria g e s , th e  husband a n d /o r th e  w ife  made re fe re n c e  to  th e  w ife 's  r o le  
in  th e  e tio lo g y  o f th e  h e a rt d is e a s e . S im ila r  d a ta  w ere produced  
re g a rd in g  th e  number o f fa m ilie s  in  w hich one o r bo th  p a re n ts  expressed  
b e lie fs  concern ing  th e  e t io lo g ic a l e f fe c t  o f c o n f lic t  w ith  th e  c h ild re n .
A lthough  i t  is  w e ll known th a t  th e  c a rd io v a s c u la r system  is  v e ry  
s e n s it iv e  to  changes in  e m o tio n a l s ta te  (s e e , fo r  exam ple, Rahe and 
Rome, 1974; R e g e s te in , 1975; Lynch e t  a l ,  1 9 7 7 ), one can o n ly  s p e c u la te  
re g a rd in g  th e  e f fe c ts  o f th e  g u i l t  and anger im p lie d  by th e s e  b e lie fs .  
How ever, ir re s p e c tiv e  o f w hether o r n o t th e y  have any r e a l d ir e c t  
im pact on th e  lo n g -te rm  p h y s ic a l course o f th e  d is e a s e , th e y  w i l l  
undoubted ly a f fe c t  re la tio n s h ip s  w ith in  th e  home and th e  w ay (s ) in  w hich  
th e  p a t ie n t and h is  fa m ily  d e a l w ith  th e  i l ln e s s .
F in a lly , m ention shou ld  be made o f th e  ' l i f e  e v e n ts ' re s e a rc h  th a t has 
been c a rr ie d  o u t o v e r th e  y e a rs , g iv in g  r is e  t o ,  an d , su b seq u en tly  
u s in g , th e  S o c ia l R eadjustm ent R a tin g  S ca le  (Holmes and Rahe, 1 9 6 7 ). As
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R u n d a ll (1 9 7 8 ) s ta te s , th e re  is  a w e a lth  o f d a ta  to  show th a t  
in d iv id u a ls  who have re c e n tly  exp erien ced  l i f e  changes ten d  to  re p o rt  
them selves fo r  m ed ica l c a re  more o fte n  th an  do o th e rs  w ith  le s s  
'e v e n t fu l' l iv e s . R u n d a ll's  own s tu d y  was an a tte m p t to  te s t  th e  two  
m odels th a t  had been proposed to  e x p la in  th e  observed r e la t io n s h ip . One 
o f th e s e  m odels, th e  'P h y s io lo g ic a l' m odel, proposed th a t l i f e  even ts  
w ere 's tre s s o rs ' and caused b io ch em ica l changes in  th e  body, th e  
consequence o f w hich was i l ln e s s . The 'S e n s it is a t io n ' m odel, on th e  
o th e r hand, suggested th a t  l i f e  even ts  in c re a s e d  th e  in d iv id u a l's  
s e n s it iv ity  to  h is  h e a lth  s ta tu s  and made i t  more l ik e ly  th a t he w ould  
seek o u t m ed ica l e v a lu a tio n  o f any p e rc e iv e d  symptoms.
R u n d a ll's  sam ple c o n s is te d  o f 5858 a d u lt s u rg ic a l p a tie n ts  o f v a rio u s  
d iag n o ses . P r io r  to  s u rg e ry , th e y  w ere re q u ire d  to  in d ic a te  w hether 
th e y  had exp erien ce d  any o f 14 l i f e  changes in  th e  p rev io u s  th re e  
m onths. Dem ographic d a ta  was a ls o  c o lle c te d  and re c o rd  was k e p t o f  
m o rb id ity /m o r ta lity  a t  7 days p o s t-s u rg e ry . A d d it io n a lly , s u b je c ts  w ere 
c o n tac ted  40 days p o s t-s u rg e ry  and re q u ire d  to  in d ic a te  how w e ll th e y  
f e l t  th a t  th e y  had re c o v e re d . S upport fo r  th e  'P h y s io lo g ic a l' m odel 
w ould have been o ffe re d  i f  poor re c o v e ry  in  term s o f m o r ta lity /m o rb id ity  
had been a s s o c ia te d  w ith  a h ig h e r number o f p re -o p e ra tiv e  l i f e  e v e n ts , 
w hereas a  re la tio n s h ip  betw een a h ig h  l i f e  e v e n ts ' sco re  and a poor 
e v a lu a tio n  o f rec o v e ry  would len d  su p p o rt to  th e  'S e n s it is a t io n ' m odel.
R u n d a ll d escrib ed  h is  re s u lts  as 'g e n e ra lly  n e g a tiv e ', c o n f lic t in g  w ith  
p re v a ilin g  o p in io n  re g a rd in g  th e  e f fe c ts  o f l i f e  changes on in d iv id u a l
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h e a lth . He suggests th a t  h is  n e g a tiv e  fin d in g s  co u ld  be due to  th e  
ra th e r  r e s tr ic te d  s e t o f  l i f e  changes on w hich th e  d a ta  w ere c o lle c te d ;  
th e  g re a t m a jo r ity  o f  th e  p a tie n ts  w ere found n o t to  have exp erien ced  
any o f th e  life -e v e n ts  m entioned d u rin g  th e  th re e  months p r io r  to  
s u rg e ry . More im p o rta n tly , how ever, he p o in ts  o u t th e  c r it ic is m s  th a t  
have been made o f th is  approach and s tre s s e s  th e  need fo r  a b e t te r , more 
com prehensive th e o r e t ic a l fram ew ork.
2:6 CONCLUDING REMARKS; IMPLICATIONS FOR A FURTHER STUDY
I t  is  c le a r  th a t  any s tu d y  o f h e a rt s u rg ery  p a tie n ts  needs to  be
p ro s p e c tiv e  and to  in c lu d e  n o t o n ly  p re -  and p o st-assessm en t, b u t a ls o  
exam in a tio n  o f th e  im p lic a tio n  o f le v e ls  o f fu n c tio n in g  p re - and p o s t-  
o p e ra tiv e ly  fo r  la t e r  re c o v e ry . Many aspects  o f fu n c tio n in g  have been 
in v e s tig a te d  in c lu d in g  n e u ro lo g ic a l changes, mood, p s y c h ia tr ic  s ta tu s , 
p e rs o n a lity  and q u a lity  o f l i f e .  However, a t  th e  tim e  o f p la n n in g  th e  
p re s e n t s tu d y , th e re  had been few  a tte m p ts  to  r e la te  th e s e  d if fe r e n t  
asp ects  o f fu n c tio n in g , d e s p ite  th e  f a c t ,  fo r  in s ta n c e , th a t  i t  was w e ll 
known th a t  mood s ta te  a ffe c te d  in t e l le c t u a l perform ance and th a t  mood 
s ta te , p a r t ic u la r ly  g e n e ra l a n x ie ty , had been shown c le a r ly  to  r e la te  to  
v a rio u s  measures o f outcom e in  r e la t io n  to  o th e r ty p e s  o f s u rg e ry .
The g e n e ra l l i t e r a t u r e  on su rg e ry  and illn e s s  a ls o  suggests th a t  th e  
in d iv id u a l's  s o c ia l environm ent a f fe c ts  h is  w e ll-b e in g  a n d /o r reco very  
fro m  il ln e s s . W ith  th e  e x cep tio n s  o f LaMendola and P e lle g r in i (1 9 7 9 )
and Gundle e t  a l  (1 9 8 0 ), th is  has been o verlo o ked  in  th e  s tu d ie s  o f
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h e a rt s u rg ery  p a t ie n ts , b u t i t  would seem to  be an im p o rta n t fa c to r  to  
in v e s tig a te . I t  was f e l t  th a t  i t  would be v a lu a b le  to  in c lu d e  th e  
spouse in  th e  p re s e n t s tu d y  s in c e  she is  most l ik e ly  to  be c lo s e ly  
in v o lv e d  w ith  th e  p a tie n t d u rin g  re c o v e ry . Her b e lie f s ,  fe a rs  and hopes 
would be expected  to  in flu e n c e  h er in te ra c tio n s  w ith  th e  p a tie n t and , in  
tu r n , h is  p e rc e p tio n s  o f h is  i l ln e s s .  S e v e ra l s tu d ie s  have dem onstrated  
th e  im portance o f th e  in d iv id u a l's  p e rc e p tio n s , show ing, fo r  exam ple, 
th a t  h is  p e rc e iv e d  re c o v e ry  was a b e tte r  p re d ic to r  o f p o s t-o p e ra tiv e  
re tu rn  to  work th an  was a  m ed ica l assessm ent o f th e  same.
As was d iscussed  above (s e e  S e c tio n  2 : 4 ) ,  th e  m a jo r ity  o f s tu d ie s  have 
looked a t  p a tie n ts  w ith  v a rio u s  d iag n o ses. T h is  lead s  to  c o m p lic a tio n s  
in  in te rp r e t in g  r e s u lts , p a r t ic u la r ly  i f  one is  lo o k in g  a t  group changes 
ra th e r  th a n  a t  in d iv id u a l changes. I t  would seem im p o rta n t to  is o la te  
th e  v a rio u s  groups and to  focus on one p a r t ic u la r  d ia g n o s is , th u s  
a llo w in g  fo r  a more in -d e p th  s tu d y  and fo r  lo o k in g  mere c lo s e ly  a t  
in d iv id u a l p a tte rn s  o f fu n c tio n in g  and re c o v e ry .
The im portance o f th e  approach adopted by th e  p re s e n t re s e a rc h e r has 
been re in fo rc e d  by s tu d ie s  w hich have been c a rr ie d  o u t, o r re p o rte d , 
s in c e  th e  b eg in n in g  o f  th e  p re s e n t s tu d y . I t  is  im p o rta n t to  n o te  th a t  
th e  approaches used in  tw o o f th e s e  s tu d ie s  a re  in  many ways s im ila r  to  
th a t  o f th e  p re s e n t s tu d y . The stu d y  by Savageau and c o lle a g u e s  
(Savageau e t  a l ,  1982; Jen k in s  e t  a l ,  1983) has been 'o n -g o in g ' fo r  some 
tim e , exam ining n e u ro -p s y c h o lo g ic a l d y s fu n c tio n , p h y s ic a l, 
p s y c h o lo g ic a l, s o c ia l and econom ic outcomes in  bo th  v a lv e  and CAVG
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p a tie n ts , w h ile  th e  s tu d y  by Sm ith  e t  a l  (1 9 8 6 ) has o n ly  re c e n tly  
s ta r te d . Sm ith e t  a l  a re  com paring a group o f CAVG p a tie n ts  w ith  a  
group o f th o ra c ic  s u rg e ry  c o n tro ls  on n e u ro p s y c h o lo g ic a l, p s y c h ia tr ic  
and n e u ro lo g ic a l outcom es. R e s u lts  a re  o n ly  p re s e n tly  a v a ila b le  to  two 
months p o s t-s u rg e ry , b u t th e  in te n tio n  is  to  c o n tin u e  th e  s tu d y  to  one 
ye a r and to  exam ine o th e r outcome measures as a p p ro p ria te .
Sm ith and h is  c o lle a g u e s  a re  B ritis h -b a s e d , as a re  th e  a u th o rs  o f two 
fu r th e r  re c e n t s tu d ie s . Shaw e t  a l  (1 9 8 5 ) have exam ined n e u ro lo g ic a l 
c o m p lic a tio n s  fo llo w in g  CAVG s u rg e ry  and Bass (1 9 8 4 ) has c a rr ie d  o u t a  
p ro s p e c tiv e  s tu d y  o f p s y c h o -s o c ia l outcome from  CAVG s u rg ery  u n t i l  one 
y e a r a f t e r  s u rg e ry . S in ce  much o f th e  res e a rc h  to  d a te  has been  
A m erican, th is  re c e n t in c re a s e  in  B r it is h  research  in te r e s t  no doubt 
r e f le c ts  th e  in c re a s e  in  th e  amount o f o p e n -h e a rt s u rg e ry , e s p e c ia lly  
CAVG, now c a rr ie d  o u t in  th is  c o u n try .
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3. THE PILOT STUDY
3:1 RATIONALE
A t th e  tim e  o f th e  o n se t o f th e  p re s e n t s tu d y , th e re  had been l i t t l e  o r  
no work in  th is  a re a . The a u th o r had been approached to  s tud y co ro n ary  
a r te r y  v e in  g r a f t  ('C A V G ') p a tie n ts  because o f one su rg eo n 's  concern  
about p o s s ib le  n e u ro lo g ic a l e f fe c ts  o f th e  s u rg e ry . B efo re  em barking on 
a le n g th y  s tu d y , how ever, I t  was f e l t  necessary to  b r ie f ly  survey  
p a tie n ts  who had re c e n tly  undergone th is  s u rg ery  fo r  in fo rm a tio n  about 
t h e ir  exp erien ces  b e fo re , d u rin g  and a f t e r  h o s p ita lis a tio n /s u rg e ry . 
T h is  p re lim in a ry  s tu d y  had two m ajor a re a s  o f con cern , th ese  b e in g :
a ) to  e s ta b lis h  w hether th e  p a tie n ts  them selves had d e te c te d  any
im pairm ent in  t h e ir  c o g n itiv e  a b i l i t ie s  s in c e  s u rg e ry , such th a t  
i t  had become d i f f i c u l t  o r im p o ss ib le  fo r  them  to  resume a norm al 
l i f e ,  and
b ) to  o b ta in  in fo rm a tio n  re g a rd in g  th e  p re v a le n c e  o f d e p re s s io n ,
a n x ie ty  ( 'w o r r ie s ')  and g e n e ra l 'lo w  m o ra le ' fo llo w in g  th is
s u rg e ry .
I t  was envisaged th a t  th is  p re lim in a ry  stu d y m ight c o n tr ib u te  to  th e  
m ain stu d y in  th e  fo llo w in g  ways. F ir s t ly ,  i t  was hoped th a t
respondents would be a b le  to  d e s c rib e  th e  n a tu re  o f any d i f f ic u l t ie s  
th a t  th e y  m ight be e x p e rie n c in g , th u s  g u id in g  th e  au th o r in  th e  
s e le c tio n  o f a p p ro p ria te  p sych om etric  te s ts , e tc . fo r  use in  th e  fo llo w -  
up s tu d y . S eco nd ly , e x am in a tio n  o f th e  re la tio n s h ip s  between c e r ta in  
v a r ia b le s  m ight g iv e  r is e  to  h y p o th e s e s /p re d ic tio n s  th a t  co u ld  be 
e x p lo re d  in  depth  in  th e  m ain s tu d y .
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3:2 METHOD
T h is  was a re tro s p e c tiv e  s tu d y , in  th a t respondents w ere re q u ire d  to  
re p o rt on p a s t e x p e rie n c e s . M oreo ver, s in c e  th e  respondents had 
undergone s u rg ery  a t  v a rio u s  tim e s  d u rin g  th e  p re v io u s  y e a r, a c ro s s - 
s e c tio n a l approach was used to  lo o k  a t  changes over tim e . In  v ie w  o f 
th e  lim ita t io n s  o f such a s tu d y  d es ig n  and o f th e  n a tu re  o f th e  
re s u lt in g  d a ta , fo rm a l s t a t is t ic a l  an a lyses  were n o t c a rr ie d  o u t. 
S im ple d e s c r ip tiv e  s t a t is t ic s  w ere used and, where a p p ro p ria te , tre n d s  
w ere id e n t if ie d .
3:2.2 Subjects and Procedure
A t th e  end o f November 1981, a q u e s tio n n a ire  and a  co v e rin g  le t t e r  (see  
Appendix 1 ) were s e n t to  a l l  s u ita b le  p a tie n ts  who had undergone CAVG 
s u rg e ry  in  one London h o s p ita l under one c o n s u lta n t surgeon d u rin g  th e  
p e rio d  November 1980 to  November 1981. Those p a tie n ts  co n sid ered  
's u ita b le ' fo r  in c lu s io n  in  th e  s tu d y  w ere th ose who
a ) w ere re s id e n t in  G re a t B r it a in ,  and
b ) underw ent 'u n c o m p lic a te d ' s u rg e ry .
Thus, p a tie n ts  o b v io u s ly  from  overseas were o m itte d , as were any  
p a tie n ts  who w ere c la s s e d  as 'e m e rg e n c ie s ', who were undergoing CAVG 
su rg e ry  fo r  th e  second o r subsequent tim e  o r who underw ent s u rg ic a l
3:2.1 Design of the Study
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procedures in  a d d itio n  to  CAVG. In  th e  e v e n t, fo r ty  seven in d iv id u a ls  
were c o n ta c te d , o f whom, t h i r t y  e ig h t re tu rn e d  com pleted q u e s tio n n a ire s . 
T h is  corresponded to  an 81% response r a te .
3:2.3 Subject characteristics
O f th e  t h i r t y  e ig h t s u b je c ts , t h i r t y  fo u r were m ale and fo u r fe m a le . 
The mean age o f th e  sam ple group was 56 y e a rs , th e  range b ein g  from  37 
to  72 y e a rs . F ig u re  1 shows th e  d is tr ib u t io n  o f th e  s u b je c ts  acco rd in g
to  a g e , w h ils t F ig u re  2 shows t h e ir  d is tr ib u t io n  acco rd in g  to  tim e  s in c e  
s u rg e ry . T a b le  3 shows t h a t ,  when s u b je c ts  were d iv id e d  acco rd in g  to  
age (5 5  years  and under /  56 yea rs  and o v e r) and tim e  s in c e  o p e ra tio n  (6  
months o r le s s  /  7 months o r m o re ), a lth o u g h  th e  younger s u b je c ts  were 
e q u a lly  d iv id e d  w ith  re g a rd  to  tim e  s in c e  s u rg e ry , th is  was n o t th e  case  
w ith  th e  o ld e r s u b je c ts .
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Figure 1: Age distribution of the subjects
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Figure 2= Distribution off the subjects with regard to when surgery
took place
Age
Months s in c e 55 years 56 years
S urgery and under and above
S ix  o r le s s 9 13
Seven o r more 10 6
Table 3: A comparison of the two age groups (55 and under/ 56 and
above) with regard to time since surgery (6 months or less/ 
7 months or more)
In  th e  group aged 56 y ears  and o v e r, two th ir d s  w ere o p era ted  upon 
w ith in  th e  p re v io u s  s ix  m onths. I t  may be seen t h a t ,  in  th e  group as a  
w h o le , more s u b je c ts  had t h e ir  s u rg e ry  w ith in  th e  s ix  months p r io r  to  
th e  s tu d y  th a n  had i t  betw een seven and tw e lv e  months o f th e  s tu d y  (th e  
f ig u re s  b ein g  22 and 1 6 , 58% and 42% re s p e c tiv e ly ). Thus, th e re  w ere
some u n avo id ab le  'b ia s e s ' in  th e  sam ple.
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3:3.1 Reported changes in cognitive performance following surgery
Two item s from  th e  q u e s tio n n a ire  w ere addressed s p e c if ic a lly  to  th e  
is s u e  o f change in  c o g n itiv e  perform ance fo llo w in g  s u rg e ry , one r e la t in g  
to  c o n c e n tra tio n  (Q u e s tio n  17) and th e  o th e r (Q u estio n  19) to  memory.
Changes in  a b i l i t y  to  c o n c e n tra te
S u b je c ts  w ere asked to  in d ic a te  w hether o r n o t th e y  now found i t  more 
d i f f i c u l t  to  c o n c e n tra te , and i f  s o , to  d e s c rib e , i f  th e y  c o u ld , t h e ir  
p a r t ic u la r  prob lem . In  th e  group as a w h o le , 18 s u b je c ts  responded th a t  
i t  was now more d i f f i c u l t  to  c o n c e n tra te , whereas 20 s u b je c ts  f e l t  th a t  
i t  was n o t. The same p e rc e n ta g e s , nam ely 47% -  More d i f f i c u l t :  53%-N ot 
more d i f f i c u l t ,  w ere observed when th e  group was d iv id e d  in to  two 
acco rd in g  to  age (T a b le  4 ) .
3:3 RESULTS
Age
55 years 56 years
C o n c e n tra tio n and under and above
More d i f f i c u l t 9 9
No change 10 10
Table 4s A comparison of the two age groups (55 and under / 56 and
above) with regard to self reported difficulty in 
concentrating since surgery
8 6
T a b le  5 suggests th a t ,  fo r  bo th  age groups, tim e  s in c e  su rg e ry  was n o t 
re la te d  to  th e  re p o rtin g  o f d i f f ic u l t ie s  in  c o n c e n tra tio n .
Age group 55 and under 
(n = 19 )
56 and above 
(n =19)
Tim e s in c e  
o p e ra tio n
6 months 
and le s s
7 months 
o r more
6 months 
and le s s
7months 
o r more
C o n c e n tra tio n  
more d i f f i c u l t
4 (44% ) 5 (50% ) 7 (54% ) 2(33% )
C o n c e n tra tio n
unchanged
5 (56% ) 5 (50%) 6 (46% ) 4(67% )
Table 5: The relationship between time since surgery and the
reporting of difficulties in concentration
Changes in  memory
S u b je c ts  were asked w hether th e y  would say th a t  t h e ir  memory now was 
b e tte r  th a n , w orse th a n  o r th e  same as i t  was p r io r  to  s u rg e ry . I f  i t  
was b e t te r , th e y  w ere asked to  d e s c rib e  t h e ir  e a r l ie r  d i f f ic u l t ie s ,  i f  
i t  was w orse, th e y  w ere asked to  d e s c rib e  th e  d i f f ic u l t ie s  th a t  th e y  
w ere now e x p e rie n c in g .
I f  th e  s u b je c t f e l t  th a t  h is  memory now was th e  same as i t  had been 
b e fo re  s u rg e ry , he was fu r th e r  asked w hether o r n o t th e re  had been a  
tim e  when i t  had seemed w orse and , i f  s o , to  s ta te  when th is  was and to  
d e s c rib e  th e  d i f f ic u l t ie s .  In  th e  group as a w h o le , 2 s u b je c ts  (5% )
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responded th a t  t h e ir  memories w ere now b e tte r  th a n  b e fo re  s u rg e ry , 
w h ils t  19 (50% ) f e l t  th a t  t h e ir  memories had d e te r io ra te d . O f th e  17 
s u b je c ts  who f e l t  th a t  t h e ir  memories now w ere th e  same as b e fo re  
s u rg e ry , 16 (42% o f th e  t o t a l  sam ple) s a id  th a t  i t  never been w orse, 
w h ils t  1 s u b je c t f e l t  th a t  h is  memory had been worse a t  one s ta g e , b u t 
th a t  i t  had now im proved. T a b le  6 shows th e  sam ple d iv id e d  in to  th e  two  
age groups. Com parison o f th e  responses made by th e  tw o groups re v e a le d  
th a t  th e  p ercen tag e o f s u b je c ts  re p o rtin g  w orsening memory was h ig h e r in  
th e  o ld e r group (63% ) th a n  in  th e  younger (37% ). When tim e  s in c e  
s u rg e ry  was a ls o  co n s id ered  (T a b le  7 ) ,  th e  p ercen tag e  re p o rtin g  memory 
d e te r io ra t io n  among th e  o ld e r s u b je c ts  was e s s e n t ia lly  th e  same, 
ir r e s p e c tiv e  o f when s u rg e ry  to o k  p la c e . Among th e  younger s u b je c ts , 
how ever, th e re  was a  d if fe re n c e . Fewer s u b je c ts  from  th e  group whose 
su rg e ry  had ta k e n  p la c e  7 o r more months p re v io u s ly  re p o rte d  th a t  t h e ir  
memories w ere worse th a n  d id  so fro m  th e  group whose s u rg e ry  had ta k e n  
p la c e  more re c e n tly .
Age 
Memory now 55 y ears  
and under 
(n = 19 )
56 years  
and above 
(n = 19 )
B e tte r 1 (5%) 1 (5%)
Worse 7 (37% ) 12 (63% )
Same 11 (58% ) 6 (32% )
Table 6= A comparison of the two age groups (55 and under/56 and
above) with regard to self-reported changes in memory since
surgery
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Age group 55 and under 
(n =19)
56 and above 
(n =19 )
Time s in c e  
o p e ra tio n
6 months 
and le s s  
(n = 9 )
7 months 
o r more 
(n =10 )
6 months 
and le s s  
(n = 13 )
7 months 
o r more 
(n = 6 )
Memory worse 4 (44% ) 3 (30% ) 8 (62% ) 4 (67% )
Memory b e tte r 5 (56% ) 7 (70% ) 5 (38% ) 2 (33% )
Table 7 ' The relationship between time since surgery and the 
reporting of changes In memory
3:3.2 Reported changes in mood and self perception since surgery
T hree item s from  th e  q u e s tio n n a ire  w ere addressed to  th e  is s u e  o f  
changes in  mood and s e lf  p e rc e p tio n . The f i r s t  o f th e s e  (Q u estio n  13) 
asked th e  s u b je c t i f  he f e l t  th a t ,  in  g e n e ra l te rm s , he was back to  
b ein g  h is  'o ld  s e l f ' , th e  second (Q u estio n  15) asked about D epression  
and th e  th ir d  (Q u es tio n  16 ) asked w hether th e  s u b je c t would p re s e n tly  
d e s c rib e  h im s e lf as 'W o r r ie d '.
'A re  you back to  b e in g  your "o ld  s e lf "  y e t? '
T ak in g  th e  group as a w h o le , 20 s u b je c ts  (53% ) f e l t  th a t  th e y  were t h e ir  
'o ld  s e lv e s ' a g a in , w h ils t  18 (47% ) f e l t  th a t  th e y  w ere n o t. T a b le  8 
(b e lo w ) shows th e  p a tte rn  o f th e  responses when th e  s u b je c ts  were 
grouped both  by age (5 5  years  and under /  56 years  and o v e r) and by tim e  
s in c e  su rg ery  (6  months and under /  7 months and o v e r) .
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Age group 55 and under 
(n = 19 )
56 and above 
(n = 19 )
Tim e s in c e  
o p e ra tio n
6 months 
and le s s  
(n = 9 )
7 months 
o r more 
(n =10)
6 months 
and le s s  
(n = 13 )
7 months 
o r more 
(n = 6 )
Back to  
'o ld  s e l f '
6 (67% ) 3 (30% ) 6 (46% ) 5 (83% )
NOT back to  
'o ld  s e l f '
3 (33% ) 7 (70% ) 7 (54% ) 1 (17% )
Table 8s The distribution of responses to the questions 'In general 
terms would you say that you were back to being your "old
self” yet?'. The subjects are grouped both by age and by
time since surgery.
From th e  above ta b le  i t  may be seen th a t  among th e  younger s u b je c ts  
g e n e ra lly , th e re  was an a lm o st even d iv is io n  in to  p o s it iv e  and n e g a tiv e  
respo nd ers . Among th e  o ld e r  s u b je c ts , s l ig h t ly  more responded th a t  th e y  
w ere once a g a in  t h e ir  o ld  s e lv e s  (58% ) th an  responded th a t  th e y  w ere n o t 
(42% ). When tim e  s in c e  s u rg e ry  was ta k e n  in to  acc o u n t, d iffe re n c e s  in  
't r e n d s ' emerged betw een th e  tw o age groups. In  th e  younger age g ro up , 
o ver two th ird s  o f th o se  who had had th e ir  su rg ery  6 months ago o r le s s
endorsed th e  v ie w  th a t  th e y  w ere t h e ir  'o ld  s e lv e s ', w hereas among th o se
whose s u rg ery  had been perform ed seven o r more months e a r l ie r ,  a  
com parable p ro p o rtio n  co n s id ered  th a t  th e y  w ere n o t. T h is  tre n d  tow ards  
ta k in g  a more n e g a tiv e  v ie w  as tim e  passed was n o t found in  th e  o ld e r  
g ro up ; ra th e r , among th o se  aged 56 and o ver whose su rg e ry  had been 
c a rr ie d  o u t 7 o r more months p re v io u s ly , 5 o u t o f 6 respondents  
co n sid ered  th a t  th e y  w ere t h e ir  'o ld  s e lv e s ' a g a in .
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Changes in Depression
th e s e  d ays? ' Those responding  a f f ir m a t iv e ly  w ere fu r th e r  asked to  
in d ic a te  w hether th e y  were now more depressed , le s s  depressed o r  
depressed to  th e  same e x te n t as b e fo re  s u rg e ry . W h ile  27 s u b je c ts  (71%  
o f th e  sam ple) d id  n o t co n s id er them selves to  be d ep ressed , 11 s u b je c ts  
(29% ) responded th a t  th e y  would d e s c rib e  them selves as 'd e p re s s e d '. O f 
th e s e  11 s u b je c ts , 6 f e l t  th a t  th e y  were now more depressed th a n  th e y  
had been b e fo re , 2 f e l t  th a t  th e y  w ere as depressed and 3 f e l t  th a t  th e y  
w ere d ep ressed , b u t le s s  so th an  p r io r  to  s u rg e ry . T a b le  9 (b e lo w ) 
shows th e  d is tr ib u t io n  o f responses, when th e  s u b je c ts  w ere grouped b o th  
by age and by tim e  s in c e  s u rg e ry .
Subjects were asked: 'Would you describe yourself as being depressed
Age group 55 and under 
(n = 19 )
56 and above 
(n =19)
Tim e s in c e  
o p e ra tio n
6 months 
and le s s  
(n = 9 )
7 months 
o r more 
(n =10)
6 months 
and le s s  
(n = 13 )
7months 
o r more 
<n=6)
Depressed 2 (22% ) 6 (60%) 3 (23% ) 0
N ot Depressed 7 (78% ) 4 (40% ) 10 (77% ) 6(100% )
Table 9: The pattern of self reported subjects depression, the
subjects being grouped by age and by time since surgery
I t  may th u s be seen th a t  th e re  was a  tre n d  tow ards younger s u b je c ts
re p o rtin g  fe e lin g s  o f d ep ress io n  more fre q u e n tly  th a n  o ld e r  s u b je c ts .
O f th e  11 s u b je c ts  who d e s c rib e d  them selves as dep ressed , 8 (73% ) w ere
aged 55 years  o r u n d er. The younger group d if fe r e d  from  th e  o ld e r
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g ro u p , in  th a t  in  th e  fo rm e r, among th o se  whose s u rg e ry  had ta k e n  p la c e  
w ith in  th e  p re v io u s  s ix  m onths, 78% s a id  th a t  th e y  w ere n o t depressed. 
Among th e  younger s u b je c ts  who w ere seven o r more months p o s t-s u rg e ry , 
60% s a id  th e y  w ere dep ressed . None o f th e  o ld e r s u b je c ts  who w ere  
seven -p lu s  months p o s t-s u rg e ry  co n s id ered  them selves to  be depressed.
Changes in  'B e in g  "W o rrie d " '
S u b jec ts  were asked: 'W ould you d e s c rib e  y o u rs e lf as be in g  w o rrie d
th e s e  d a y s ? '. Those respond ing  a f f ir m a t iv e ly  w ere asked w hether th e y  
f e l t  th a t  th e y  w ere now more w o rr ie d , le s s  w o rrie d  o r w o rrie d  to  th e  
same e x te n t as p r io r  to  s u rg e ry . 26 s u b je c ts  (68% ) s a id  th a t  th e y  w ere 
n o t w o rrie d  and 12 (32% ) s a id  th a t  th e y  w are . O f th e  12 , 4 f e l t  th a t
th e y  w ere more w o rrie d  th a n  th e y  had been b e fo re  s u rg e ry , 5 co n sid ered  
th a t ,  a lth o u g h  th e y  w ere w o rrie d , th is  was le s s  th an  b e fo re  th e  
o p e ra tio n  and th e  rem ain in g  3 f e l t  th a t  th e y  w ere as w o rrie d  as th e y  had 
been p r io r  to  s u rg e ry . T a b le  10 (b e lo w ) shows th e  d is tr ib u t io n  o f th e  
responses w ith  th e  s u b je c ts  grouped bo th  by age and by tim e  s in c e  
s u rg e ry .
Age group 55 and under 
(n = 19 )
56 and above 
(n =19 )
Tim e s in c e  
o p e ra tio n
6 months 
and le s s  
(n = 9 )
7 months 
o r more 
(n =10)
6 months 
and le s s  
(n =13)
7months 
o r more 
(n = 6 )
W o rried 2 (22% ) 6 (60% ) 2 (15% ) 2(33% )
N ot W orried 7 (78% ) 4 (40%) 11 (85% ) 4(67% )
Table 10s The distribution of self reports of 'being worried', with 
the subjects grouped according age and time since operation.
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From T a b le  10 , i t  can be seen th a t  th e  younger s u b je c ts  were more l ik e ly  
to  d e s c rib e  them selves as 'w o rr ie d ' th a n  were th e  o ld e r  s u b je c ts ; o f th e  
12 s u b je c ts  who so d e s c rib e d  th em se lves , 8 (67% ) w ere aged 55 ye a rs  o r  
u n d er. Looking a t  changes o ver tim e , i t  can be seen th a t ,  in  b o th  age 
g rou ps, th e  la rg e  m a jo r ity  o f s u b je c ts  who had had t h e ir  su rg e ry  le s s  
th a n  s ix  months e a r l ie r  re p o rte d  th a t  th e y  were n o t w o rrie d . However, 
when th o se  s u b je c ts  who had t h e ir  s u rg e ry  seven months o r more ago a re  
exam ined, i t  can be seen th a t  among th e  younger g ro u p , 60% d e s c rib e d  
them selves as 'w o r r ie d '. T h is  compares w ith  a  f ig u r e  o f 33% fo r  th e  
o ld e r g roup.
3 = 3 .3  Examination of the relationships between self reports of changes 
in cognitive performance (memory, concentration) and mood
The fo llo w in g  in fo rm a l an a lyses  w ere c a rr ie d  o u t in  o rd e r to  e x p lo re  th e  
e x te n t to  w hich s e lf  re p o rts  o f d e te r io ra t io n  in  c o n c e n tra tio n  and 
memory w ere a s s o c ia te d  w ith  fe e lin g s  o f d ep ress io n , b e in g  'w o rr ie d ' and 
th e  sense th a t  one was n o t o n e 's  'o ld  s e l f ' .
The re la tio n s h ip  betw een s e lf  re p o rts  o f d e te r io ra t io n  in  memory and
c o n c e n tra tio n  and fe e lin g s  o f d ep ress io n
In  T a b le  11 , 'D ep ressed ' and 'N o n -d ep ressed ' s u b je c ts  a re  compared fo r  
freq u en cy  o f re p o rtin g  d e te r io ra tio n s  in  one o r b o th  o f th e  a re a s  o f
fu n c tio n . As th e  ta b le  shows, among th o se  s u b je c ts  who co n sid ered  th a t
th e y  w ere n o t d ep ressed , ju s t  o ver h a lf  (52% ) re p o rte d  d e te r io ra t io n  in
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e ith e r  one (22% ) o r bo th  fu n c tio n s  (30% ). T h is  compares w ith  th e  
'd e p re s s e d ' g ro u p , in  w hich o ver h a lf  (55% ) re p o rte d  th a t  b o th  t h e ir  
c o n c e n tra tio n  and t h e ir  memory w ere w orse. A fu r th e r  27% o f th e  
'd e p re s s e d ' group m entioned d e te r io ra t io n  in  one o r o th e r o f th e  two  
fu n c tio n s ; o n ly  2 s u b je c ts  (16% ) s a id  th a t  n e ith e r  c o n c e n tra tio n  nor 
memory was any worse s in c e  s u rg e ry .
N a tu re  o f change Depressed s u b je c ts  
( n = l l )
N on-depressed s u b je c ts  
(n = 27 )
C o n c e n tra tio n  worse 
o n ly
3 (27% ) 1 (4%)
Memory worse o n ly 0 5 (18% )
Both memory and 
c o n c e n tra tio n  worse
6 (55% ) 8 (30% )
Memory and
c o n c e n tra tio n
unchanged
2 (18% ) 13 (48% )
Table 11s A comparison of depressed and non-depressed subjects on 
reported changes in memory and concentration since surgery
The r e la tio n s h ip  betw een s e lf  re p o rts  o f d e te r io ra t io n  in  memory and 
c o n c e n tra tio n  and b e in g  'w o r r ie d '.
T a b le  12 compares 'w o r r ie d ' and 'n o n -w o rrie d ' s u b je c ts  and t h e ir  re p o rts  
o f d e te r io ra t io n  in  memory a n d /o r c o n c e n tra tio n .
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Nature of change Worried subjects 
(n=12)
Non-worried subjects 
(n=26)
Concentration worse 
only
4 (33%) 0
Memory worse only 1 (8%) 4 (15%)
Both memory and 
concentration worse
5 (42% 9 (35%)
Memory and
concentration
unchanged
2 (17%) 13 (50%)
Table 12 s A comparison of worried and non-worried subjects on reported 
changes in memory and concentration since surgery
As Table 12 shows, in the 'non-worried' group, 50% of the subjects 
reported no changes in either memory or concentration, whilst 35% 
reported changes in both and 15%, changes in memory only. The 'worried' 
group fared less well; 42% reported that both functions had deteriorated 
and a further 41% reported that one of the two functions had become 
worse. Only two of the 'worried' subjects (17%) felt that neither 
concentration nor memory had changed.
The relationship between self reports of deterioration in memory and 
concentration and the sense of being one's 'old self'
Table 13 (overleaf) compares reports of deterioration in memory and/or 
concentration made by the subjects, grouped according to whether or not 
they considered themselves to be their 'old selves' once again.
9 5
Nature of change 'Old Selves - Yes 
(n=20)
'Old Selves' - No 
(n=18)
Concentration worse 
only
1 (5%) 3 (17%)
Memory worse only 3 (15%) 2 (11%)
Both memory and 
concentration worse
7 (35%) 7 (39%)
Memory and
concentration
unchanged
9 (45%) 6 (33%)
Table 13s Differences In self reports of changes in memory and 
concentration between those subjects who considered that 
they were their 'old selves' once again and those who 
considered that they were not
The table shows that in both groups of subjects, the majority considered 
that they had deteriorated to some extent since surgery. However, the 
figures for the different types of impairment were higher for the group 
who considered that they were not yet their 'old selves'; 28% in this 
group reported that either memory or concentration had become worse 
(compared with 20% in the other group), whilst 39% reported that both 
functions had deteriorated (compared with 35%). In the group which 
considered themselves to be their 'old selves' again, 45% reported that 
their memories and abilities to concentrate were unimpaired; only 33% of 
the other group said that this was the case.
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3 :4  DISCUSSION OF TOE PILOT STUDY RESULTS AND THEIR IMPLICATIONS FOR A
FURTHER STUDY
It is, perhaps, worth stating once more that the approach used in this 
study was not without its limitations. It was a retrospective study, 
relying for its data on the ability of individuals to recall accurately 
what happened to them over, in many cases, quite a long period of time. 
Furthermore, a cross-sectional design was used to sample events at 
different periods of time using different individuals. Some caution 
must be exercised when drawing conclusions about the 'effect' of time 
under such circumstances as it is possible that the groups are non- 
comparable in some other important, but unknown, way. Clearly, it is 
preferable to observe the same individual at different points in time to 
gain such information. A final drawback with this study was that the 
sample size was quite small to begin with, so that any sub-groups on the 
basis of age or time since operation were smaller still. Again, caution 
is needed when generalisations are made on the basis of small samples; 
they can, at best, be only tentative.
Despite its limitations, this study produced a number of results which 
were both interesting in themselves and of consequence for a further 
study.
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3 :4 .1  C o g n itiv e  changes
There was quite a high prevalence of self-reported deterioration in 
cognitive function following surgery. 47% of the subjects said that 
their concentration was now worse, whilst 50% said that their memories 
had deteriorated. Age appeared to be related to the reporting of memory 
problems, in that 63% of those aged 56 years and above said that their 
memories had become worse, compared with only 37% of those under 56 
years of age. Age appeared not to be related to reports of problems of 
concentration.
When subjects were asked to describe their difficulties, one that arose 
quite frequently in connection with worsening concentration was that of 
'finding the right word' in conversation or when writing. Reading, 
watching television and listening to the conversation of other people 
were also difficult for some of the respondents. The most cotrtnonly 
reported problems among those who felt that their memories had 
deteriorated were remembering information such as names, dates and 
conversations. Difficulties arose with recently acquired information, 
rather than in the recall of old information. This might cause one to 
question whether these 'memory' problems are not more correctly to be 
viewed as problems of attention or 'concentration'. It is worth 
pointing out, although not altogether surprising, that for many of the 
respondents, concentration difficulties and memory issues were closely 
associated. One third of those who reported difficulties in
concentration implicated memory problems.
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These findings, then, raise a number of issues which might be clarified 
in a prospective study using standardised neuropsychological tests. The 
major weakness in this type of self-report data is that no base-line 
measures of functioning are available and it is quite possible that the 
subjects were mentioning difficulties partly, at least, because they had 
been asked to think about such things. Certainly, the types of problems 
mentioned were no different from those experienced by a large proportion 
of the population who have not had this surgery! The finding that among 
older subjects there was a higher incidence of self-reported memory 
deterioration would warrant further investigation.
3:4.2 Emotional changes
Although the majority of the subjects did not describe themselves as 
'depressed' or 'worried' after surgery, 29% were depressed and 32% were 
'worried'. It is particularly disturbing that, of those subjects who 
described themselves as depressed, more than half said that they were 
more depressed than they had been before surgery. Age appeared to be 
related to outcome in terms of self-reported mood, 55% of those subjects 
describing themselves as 'depressed' were aged 55 years and under, as 
were 67% of those who described themselves as 'worried'. With regard 
both to being 'depressed' and being 'worried', there was a trend, among 
the younger subjects (aged 55 and under) for the incidence to rise as 
the months passed, self-reports of low mood were more common 7 months or 
more after surgery, than they had been during the first six months.
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As might have been expected, the question about being one's 'old self' 
again produced similar findings to the above. In the sample as a whole, 
just under half of the subjects (47%) said that they were not yet their 
'old selves'. Among the group aged 55 years and under, respondents were 
evenly divided into those who were and those who were not their 'old 
selves'. When time was considered, the same trend emerged as was seen 
with depression and 'being worried'; among the younger group whose 
surgery had taken place within the previous 6 months, two thirds felt 
that they were their 'old selves', whereas among those in the same age 
group whose surgery had been seven or more months previous, 70% said 
that they were not their 'old selves'.
Whilst remaining aware of the cross-sectional design of the study, the 
finding that younger subjects reported lower mood and 'morale' post­
surgery than did older subjects is interesting and, perhaps, not what 
would have been expected. The same was true of the trend, among these 
younger subjects, for negative feelings to occur, not during the first 
few post-operative months, but later in the course of 'recovery'. One 
reason for this apparent 'interaction' between age and time could be 
that the younger subjects have higher expectations of the surgery than 
do the older subjects. The former thus suffer feelings of 
disillusionment when these expectations are not realised and this 
manifests itself once the initial relief of having survived the
operation wears off. Another possible reason for the age difference in
mood could be that those individuals who underwent surgery at a
comparatively young age must have been very ill and/or had conditions
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which were not amenable to medical treatment. They could have 
deteriorated physically in the time since the surgery; hence their low 
mood. Yet a further explanation could be that there are qualitative
and/or quantitative differences in the problems faced by these two age 
groups after surgery. The most obvious one to corns to mind is that 
those subjects under 56 years of age will be hoping to return to work; 
indeed, several of the younger subjects made special reference to 
concerns about their job security. Among those subjects aged 56 and 
above, many will have already retired, or be able to take early 
retirement without incurring too great financial hardship.
In a prospective study, using standardised measures of mood, it will be 
possible to monitor changes in mood from before to after surgery. The 
relationship between age and mood appears to warrant closer examination; 
if differences are found, these might usefully be related to the 
subjects' hopes or problems (obtained from interviews) and to medical 
records, lest there be some physical problem. Thus, it may be possible 
to explain these differences.
3:4.3 Relation between cognitive and emotional factors
Relationships were found between reports of mood/'irorale' and reports of 
problems with memory and concentration, such that both among depressed 
and 'worried' subjects, the incidence of some degree of impairment was 
over 80%. This compares with 50% in the non-depressed and non-warrled 
groups. Obviously, the relationship between mood and cognitive
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performance can be better explored in a longitudinal study, using 
standardised measures.
It was noted with some interest that, among those respondents who 
considered that they were their 'old selves' once again, over half (55%) 
nevertheless felt that they had some degree of impairment in memory 
and/or concentration. Although this figure was lower than that for the 
group who considered that they were not their 'old selves' (67%), it was 
particularly interesting that none of these subjects, when asked about 
how they differed now from how they used to be, gave the reason in terms 
of diminished cognitive ability. 72% of those who felt that they were 
not their 'old selves' gave the reason as being on account of some 
physical problem, the most commonly mentioned being pain; a further 17% 
attributed the difference to some emotional problem. Since the medical 
profession seem to be particularly concerned with intellectual changes 
following by-pass surgery, one might tentatively suggest that there is a 
'rnis-match' between their definition of the 'problems' of this surgery 
and that of the patients themselves. If this is the case, then there is 
every possibility of the patients' problems being overlooked. The 
implications of this for a further study are that it should attempt to 
examine in depth and to describe the problems encountered by patients 
who have undergone by-pass surgery.
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TOE MAIN STUDY: RATIONALE, AIMS & HYPOTHESES
4 :1  RATIONALE
In Chapter 1, three main reasons were suggested as to why heart surgery 
patients have, over the years, been the focus of considerable research 
interest. One reason has been the perceived need to justify the surgery 
in economic terms and another has been to provide some measure of 
'quality control', to assess the efficacy of various changes/refinements 
in operative technique. As mortality and morbidity rates have fallen, 
so the index of 'good surgical technique' has changed to focus on post­
operative intellectual impairment. It is, arguably, true to say that 
most studies of post-operative intellectual impairment reflect this 
preoccupation on the part of their authors, in that it is rare to find 
in them any mention of the implications of the findings for the 
individual's later rehabilitation.
The third and final reason for studying heart surgery patients seems to 
have been the more humanitarian concern with the individual's 'quality 
of life', given that surgery has increased its 'quantity'. Initially, 
'return to work' was seen as being virtually synonymous with 'quality of 
life'; at the time of planning the present study, there appeared to have 
been no prospective follow-up study taking a broad view of outcome 
following open-heart surgery.
As discussed in Chapter 2, this failure to take a broad view of 
outcome/recovery was considered to be a major shortcoming in the 
existing heart surgery literature, although several workers had
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discussed the need to take a more global view of recovery (eg. LaMendola 
and Pellegrini, 1979; Wilson-Barnett, 1981). Funch and Mettlin (1982), 
in their study of recovery from breast surgery, suggested that at least 
two dimensions be taken into account, namely the 'physical' and the 
'psychological', whilst Krantz (1980), in an article on recovery from 
heart attack, made the further point that the course of recovery could 
usefully be divided into two phases, the 'acute' (in-hospital) phase and 
the 'convalescent' (post-hospital) phase, different indices of recovery 
being applicable at different stages.
It was also noted that previous research had been dominated by the study 
of groups of subjects and that little attention had been paid to 
individual outcomes. In view of the fact that one of the aims of the 
present study (see Section 4:2.3 below) was to 'identify predictors of 
favourable/unfavourable outcome such that, in the future, patients "at 
risk" may be detected as early as possible and, if applicable, offered 
psychological/social help', a single-case research design was considered 
appropriate for use in the present study.
The Single Case Research Design
Much traditional research was based on the careful investigation of 
individuals, rather than on comparisons between groups; at the beginning 
of the 20th century and through to the 1930's, 'Research typically 
excluded the characteristics currently viewed as essential to 
experimentation, such as large sample sizes, control groups and
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evaluation of the data by statistical analyses' (Kazdin, 1982). The 
change in focus toward the group design was in large part stimulated by 
developments in statistical methods and it was generally believed the 
larger the sample, the 'better', for the larger the sample, the, greater 
the feeling of confidence that the results were not idiosyncratic but 
were generalisable to the wider population. Thus, in the 1940's and 
1950's, the emphasis was on studies utilising the group comparison 
approach; typically, an 'experimental' group would receive a 'treatment' 
and their outcomes would be compared with those of a 'matched' 'no­
treatment' control group. The efficacy of the 'treatment' would be 
judged according to whether or no there was a statistically significant 
difference between the two groups at the post-test.
Hersen and Barlow (1976) have listed five limitations of the group 
comparison approach (after Bergin and Strupp, 1972) as follows:
i) The ethical objections to withholding any treatment (whether or 
not known to be effective) from individuals who are suffering.
(ii) The practical considerations of the tine required to collect large 
numbers of subjects homogeneous for a given disorder and the difficulty 
of doing so. Carrying out studies involving large numbers of subjects 
is also costly in financial terms.
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(iii & iv) That the averaging of results has the consequence of 
obscuring individual clinical outcomes or inter-subject variability, for 
in any group, it is likely that some individuals will Improve, some will 
not change and some may deteriorate. Individual clinical outcomes are 
of a crucial interest to any practitioner who will wish to know if a 
treatment is likely to be effective for a given individual client. It 
is unlikely that the given individual will match the 'average' subject 
in the group comparison or that this 'average response' will represent 
the performance of any one individual in the study group. Thus, in this 
situation, information from a group comparison study has very limited 
utility.
v) Generality of findings. Here, Hersen and Barlow (1976) suggest 
that two problems need to be considered. One is that of inferring that 
the results of a relatively homogeneous group are representative of a 
given population and the second is that of generalising from the average 
response of a comparatively heterogeneous group to a particular 
individual. They discuss the difficulties in the random sampling of 
characteristics and state that, to the extent that a group comparison is 
not truly random, so it is not valid to generalise to the population. 
However, to the extent that a sample cannot ever be truly homogeneous, 
so it is not possible to draw conclusions about individual group members 
on the basis of the group results.
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The single case research design does not present the researcher with the 
ethical dilemma of withholding treatment from some individuals or with 
the practical problems of adequately sampling the population. Averaging 
of results is not applicable but rather, each individual is studied in 
depth so that the possible reasons for inter-subject variability may be 
uncovered. Hersen and Barlow (1976) make the claim that the
identification of sources of variability (which is possible in the 
single case study method) will lead to increased generality of findings 
and they quote Sidman (1960) as sayings
'It is unrealistic to expect that a given variable 
will have the same effect upon all subjects under all 
conditions. As we identify and control a greater number of 
the conditions that determine the effects of a given 
experimental operation, in effect we decrease the 
variability that may be expected as a consequence of the 
operation. It then becomes possible to produce the same 
results in a greater number of subjects. Such generality 
could never be achieved if we simply accepted inter-subject 
variability and gave equal status to all deviant subjects in 
an investigation'.
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Summry o f  shortcom ings o f  p re v io u s  re s e a rc h
The shortcomings in the existing heart surgery literature and steps 
taken to overcome them in the present study are listed belows
i) Previous studies have tended to be narrowly focussed, looking 
either at neuropsychological performance, 'immediate' psychiatric 
morbidity or later 'quality of life' (this latter often in retrospect 
and with no pre-operative baseline). There appear to have been no 
studies where interest has 'overlapped' these areas.
The present study took a broad view of recovery, in terms of functioning 
along three different dimensions, namely (a) the psychological, (b) the 
physical and (c) the social. The 'psychological' dimension was to 
include both intellectual and affective aspects. Furthermore,
assessments were made at two stages during recovery, corresponding to 
Krantz's 'acute' and 'convalescent' phases, as well as prior to surgery.
(ii) In almost all previous studies of pre- to post-operative changes 
in neuropsychological performance, the effect of mood had been ignored. 
Instead, explanations for deterioration were offered in terms of 
operative variables, such as duration of bypass, or in terms of 
demographic variables, such as age, only.
In the present study, in addition to examining the impact of operative 
and demographic variables, changes in affect (Anxiety and Depression) 
were also considered in relation to changes in performance on the 
neuropsychological tests.
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(iii) In the heart surgery literature, little reference had been made to
the wider range of variables which, the general literature had 
suggested, could affect recovery from any surgery.
The present study sought to examine the impact of some of the variables 
shown to affect recovery from any surgery upon recovery from heart 
surgery. These variables included: mood state, self concept, beliefs
about one's illness and recovery, aspects of family and social life, 
etc.
(iv) Although most patients are part of a family unit, no studies had 
explored the impact of heart disease and subsequent surgery on the life 
of the patient's family.
The present study included interviews with each patient's spouse, in 
order to examine the ways in which her life and the life of the family 
had been affected by her husband's developing heart disease and 
undergoing surgery. This was considered an important area of 
investigation, since post-operative recovery would be taking place in 
the family setting and could potentially be affected, for better or for 
worse, by same.
(v) Previous studies had tended to mix diagnostic groups in their 
samples, ignoring the fact that different diagnostic groups have 
different illness histories and different surgical outcomes.
The present study focussed on just one diagnostic group, namely patients 
undergoing coronary artery vein graft ('CAVG') surgery/and thus avoided 
the confounding of results that occurs when a mixed sample is studied.
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(vi) As stated above, previous studies had been of the between groups 
comparison design and had consequently obscured individual differences 
in patterns of functioning.
The present study adopted the single case study method, thereby 
permitting the examination of individual differences.
The aims of the present study are stated below. Specific hypotheses 
were formulated only where clear links existed with previous work. As 
will be seen, the predominately exploratory nature of this study 
resulted in few testable hypotheses.
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4:2.1 Aim: To follow through a group of CAVG patients, from tire time off
4 :2  AIMS AND HYPOTHESES
referral for surgery until 3ix months after the operation, 
and to monitor changes in psychological, physical and social 
functioning.
The major goal of this type of surgery must be to bring about an 
improvement in the individual's physical functioning and it generally 
seems to be the case that this does, in fact, occur; Ross et al 
(1978,1981), for example, found that whereas before surgery, only 12% of 
the patient group were without physical limitation, the figures 
afterwards were 68% at 20 months and 61% at 44 months. LaMendola and 
Pellegrini (1979) also found a 'high level of no perceived physical 
limitations' three years after surgery.
The present study examined the subjects' perceptions of their own 
physical functioning, before and after surgery, as well as other, less 
subjective indices of physical functioning which were, typically, taken 
from the subjects' medical records.
Aside from the literature on pre- to post-operative changes in 
intellectual function (see 4.2.2 below), less information is available 
concerning the nature of any social and other psychological changes 
following this surgery. It has been demonstrated that improvements in 
work performance do not necessarily follow open-heart surgery (eg.
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Barnes et al, 1977), but little attention appears to have been paid to 
changes in family and leisure activities. Furthermore, what little has
been written about changes in mood has been inconclusive. Ross et al
(1978, 1981) described a 'dramatic change' in mental status at 20 months 
and, at 44 months, found that 59% of their sample reported improved 
mood, whilst 83% reported greater well-being. Gundle et al (1980) 
reported a much less favourable outcome, finding a high proportion of 
their subjects to be 'psychologically and socially disabled' between one 
and two years after surgery.
Mood changes were examined in the pilot study (see Chapter 3) and it was
found that, in the sample as a whole, 71% did not consider themselves
'depressed' and 68% did not consider themselves to be 'worried'. 
However, it should be noted that some subjects considered their mood to 
have deteriorated since surgery; 16% said that they were now more 
depressed and 11% said that they were now more worried than before 
surgery.
In the present study, the pre- and post-operative assessments included 
measures of State Anxiety, Depression and Self Concept. Additionally, 
the pre-operative assessment included a measure of Trait Anxiety, a 
check-list of cognitions relating to surgery and items concerning the 
subjects' desire for information relating to the operation. At each 
assessment stage, subjects' feelings of optimism/pessimism were also 
recorded.
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In view of the fact that so little was known, to date, about Individual 
functioning following this surgery, especially in the psychological and 
social domains, this section of the study was primarily exploratory and 
it was, therefore, considered inappropriate to state specific
hypotheses.
4:2.2 Aim: To assess any intellectual changes that may occur following
surgery and to consider these in relation to peri-operative 
factors, age and measures of mood state.
Two aspects of psychological function were assessed in the present 
study, one being mood state (as described above) and the other, 
intellectual function. Changes in intellectual function will be
considered apart from other changes, in view of the fact that a number 
of studies have already addressed this topic.
For several reasons, it was difficult to compare published studies of 
pre- to post-operative changes in intellectual function and to
generalise about these findings (see Section 2:4). However, three of
the five studies reviewed showed that deterioration in performance was 
more likely to occur in tests involving psycho-motor speed/co-ordination 
or requiring spatial/perceptual analysis, than in verbal or 'rreirory' 
tests (Gilberstadt and Sako, 1967; Aberg and Kihlgren, 1974; Sotaneimi 
et al, 1981). In the pilot study, however, it may be recalled that 47% 
of the subjects reported difficulty in concentration and 50% said that 
their memories had become worse since surgery.
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The present study focussed on the following aspects of intellectual 
function:
a) Memory (irrmediate audioverbal, immediate visual, 'working' memory
and memory for prose passages, under immediate and delayed recall 
conditions),
b) Verbal skills (ability to verbalise past experience, word fluency)
and
c) Visuo-motor co-ordination.
Additionally, some tests required what Sotaneimi et al (1981) have 
termed 'mental flexibility', the ability to generalise or to shift 
perceptual set. The ability to work under pressure of time was also 
examined. Prior to surgery, a measure of pre-morbid ('life-long') I.Q. 
was taken. Pre- and post-operative 'functional' I.Q.'s (Performance, 
Verbal and Full Scale) were pro-rated from the appropriate sub-tests of 
the Wechsler Adult Intelligence Scale,
Some previous workers (Aberg and Kihlgren, 1974? Sotaneimi et al, 1981) 
have found deterioration in intellectual performance to be significantly 
associated with duration of by-pass, although Aberg et al (1982) did not 
find this to be the case. Frank et al (1972), who found an overall 
improvement in performance from pre- to six months post-surgery, noted 
that the duration of bypass was inversely related to post-operative test 
score gains, albeit not significantly so. They also found that pre­
operative Wechsler Full Scale I.Q. accounted for 50% variance in the 
post-operative test scores. Sotaneimi et al (1981) found that age was 
associated with changes in intellectual function, but this relationship
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was found to have been confounded by diagnostic group. In the pilot 
study, however, there was a higher incidence of self-reported 
deterioration in memory among older subjects than among those under 55 
years of age.
As was stated earlier, only one group of workers (Frank et al, 1972) had 
examined the effect of mood state on intellectual performance before and 
after surgery; they found that pre-operative anxiety was inversely
related to post-operative gains in intellectual performance. In the 
pilot study, relationships were found between reports of low 
mood/'morale' and reports of problems with memory and concentration. 
Golden (1979) states that the Digit Span and Digit Symbol subtests from 
the WAIS are 'sensitive' to anxiety but, it may be argued, high levels 
of anxiety or depression will impair performance on any intellectual 
measure. For that reason, it was considered important to include
measures of mood in the present study and to relate them, as well as the 
peri-operative variables, to any change in performance.
The hypotheses tested in this part of the study were as follows:
HI That where pre- to post-operative deterioration was found, the
tests involved would be of the type measuring psycho-rtK>tor
speed/co-ordination or requiring spatial/perceptual analysis.
H2 That no pre- to post-operative deterioration would be found in
verbal tests or tests of memory.
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H3 Some, but not all, subjects would show decreased 
neuropsychological test scores post-surgery. Those most likely to 
do so would be:
a) those who were older
b) those obtaining low scores pre-operatively (possibly, but not 
necessarily, indicative of pre-existing organic impairment)
c) those obtaining high scores, before or after surgery, on 
measures of Anxiety and/or Depression.
Additiona1ly,
d) Long periods of time on the by-pass would be associated with 
deterioration in test performance.
4:2.3 Aim: To identify predictors of favourable/ unfavourable outcome,
such that, in future, patients 'at risk' may be detected as
early as possible and, if applicable, offered
psychological/social help.
Since very little research had been carried out to examine changes in
the physical, psychological and social functioning of heart surgery
patients, it followed that still less would be known about the
predictors of good or bad outcomes in any of those areas. There was,
however, one exception, namely, 'return to work'. In the early days,
this had been considered an index of both the success of the surgery and
the individual's 'quality of life', but it soon became evident that 
return to work was influenced principally not by medical variables but
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by socio-economic ones (see, for example, Gutmann et al, 1982). 
Findings regarding the predictive value of 'Age' for return to work were 
inconclusive, but La Mendola and Pellegrini (1979) showed that a low 
level of perceived physical limitation was predictive of return to work.
Gundle et al (1980) attempted to identify predictors of wider psycho­
social outcome. They found that return to work was associated with pre­
operative duration of symptoms and that a 'long' illness history (i.e. 
greater than 8 months) was associated with a 'damaged' sense of self. 
This damaged sense of self was also associated with poor post-operative 
sexual functioning.
The literature on general surgery had identified high pre-operative 
anxiety as a predictor of poor outcome on measures of mood and physical 
functioning. However, as Ray (1982) pointed out, (i) other emotions, 
such as depression, seemed to have been ignored and (ii) only short-term 
outcome had been considered in most of the studies so far. The present 
study, therefore, examined the impact of pre-operative Depression and 
Self Concept, as well as Anxiety, on all areas of functioning, both 
'imnediately' and six months after surgery.
In addition, the present study explored the relationships between 
measures of pre-operative physical and social functioning and later 
physical, psychological and social functioning, at both the acute and 
convalescent phases. The impact of acute phase psychological and 
physical functioning on all areas of functioning at the convalescent
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phase  a ssessm en t was a l s o  exam ined.
This section of the study was essentially exploratory, but, on the basis 
of the literature and the results of the pilot study, the following 
hypotheses were formulated:
HI That high levels of anxiety prior to surgery would be associated
with poor physical and psychological functioning during the 
'acute' post-surgery period.
H2 That poor self concept prior to surgery would be associated with
poor post-operative psycho-social functioning.
H3 That post-operative return to work would be influenced by:
a) Pre-operative work status.
b) Positive perceptions of recovery from surgery.
H4 That age would be inversely related to poor psychological
functioning post-surgery.
4:2.4 Aims To examine individual differences in terms of specific
patterns of functioning before and after surgery and to 
attempt to explain these differences.
Intuitively, one would expect that not all patients will recover to the 
same extent in all areas of functioning. Indeed, Ramshaw and Stanley 
(1981, 1984) showed that, despite having attained comparable levels of
physical functioning, individuals nevertheless differed in post-surgery 
psycho-social adjustment. Similarly, Gundle et al (1980) demonstrated
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that poor psycho-social functioning could accompany a good physical 
result from the surgery. Little, however, seemed to be known about 
other patterns of functioning at different points in time; it was 
conceivable, for example, that post-surgery physical outcome could be 
less than optimal and yet the individual might be functioning perfectly 
well in psychological and social terms. Thus, this pert of the study 
was exploratory, aiming to identify and describe different patterns of 
functioning before and after surgery.
4:2.5 Aims To explore the subject's perceptions of factors contributing 
to his general health, his developing heart disease and his 
recovery from surgery.......... .........—A .    —..................nfim . ifTiii. i ■
It had been well documented that an individual's perceptions of his 
illness and his situation had consequences for his later psycho-social 
adaptation and adjustment, but little appeared to be known about the 
nature of such beliefs in this particular patient group. Croog and 
Levine (1982) had examined the extent to which patients believed that 
their families had been involved in the aetiology of their heart disease 
and discussed the implications of such beliefs for recovery, whilst 
Koslowsky et al (1978), in their study of heart patients, found 
'Personal' factors (which comprised two groups headed 'Tension' and 
'Physical') to be more coninonly cited than 'Environmental' causes 
(namely 'Supernatural', 'Family' and 'Other'). Certain beliefs, it was 
felt, might have particular implications; for example, the belief that 
work stress had contributed to the development of heart disease might
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w e ll r e s u l t  in  an in d iv id u a l  b e in g  lo a th e  to  r e tu r n  to  work p o s t -
surgery.
In the present study, the subjects' beliefs about factors contributing 
to recovery were also examined. The extent to which subjects saw 
themselves as being involved was noted, as were the other people/factors 
mentioned. It was of interest to observe any changes in these beliefs 
over time and to see whether such beliefs were related, in any way, to 
outcome.
No hypotheses were formulated.
4:2.6 Aims To explore the spouses' perceptions/experiences of their 
partners' illness and surgery.
In the general literature, the importance of the family, especially the 
spouse, in the course of a patient's illness and recovery had been well 
documented; Litman (1974), for example, stated that 'the family 
constitutes, perhaps, the most important social context within which 
illness occurs and is resolved'. Roy (1982) has described the role of 
the spouse in maintaining chronic pain behaviour whilst in the heart 
surgery literature, Egerton and Kay (1964) found an association between 
post-cardiotomy delirium and 'marital instability'.
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Although some previous studies have examined the impact of a myocardial 
infarction on the patient's wife (e.g. Skelton and Dominian, 1973; Croog 
and Fitzgerald, 1978) and family (e.g. Honeyman et al, 1968), in no 
previous study of heart surgery patients had the impact of the illness 
and the surgery upon the family been examined in detail. The present 
study, therefore, sought to remedy this omission by interviewing the 
spouse, as a representative of the family.
Prior to surgery, the spouses were asked about (i) their own general 
health, (ii) the factors involved in the development of their husbands' 
heart disease and in the outcome of surgery, (iii) their thoughts and 
feelings about the surgery and (iv) the impact of their partners' heart 
disease on their own lives and on the lives of their families. 
Afterwards, the topics discussed were (i) the spouses' perceptions of 
their husbands/ recoveries to date, (ii) spouses' thoughts and feelings 
regarding their husbands' further recoveries and (iii) their perceptions 
of any changes that had occurred, since surgery, in their husbands, 
their own lives and their family lives.
It was felt, furthermore, that it would be informative to compare the 
spouses' perceptions with those of the subjects on certain issues, such 
as factors contributing to heart disease, its impact on family life, 
factors involved in recovery, etc. The relationships between the 
spouses' experiences and perceptions and their partners' physical, 
psychological and social functioning were also examined.
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Since this aspect of the study was exploratory, no hypotheses were 
formulated.
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THE MAIN STUDY: METHOD
5 :1  STUDY DESIGN
The major focus of this study was the examination and the explanation of 
changes in physical, psychological and social functioning following 
coronary artery vein graft ('CAVG') surgery. A longitudinal prospective 
approach was adopted with each individual in the study group being 
assessed on three separate occasions, covering the period from the tine
of referral for surgery to six months after the operation.
5:2 SUBJECTS
Given the scope of this study, a sample size of 30 subjects (plus 
spouses) was considered satisfactory. All the subjects were male, there 
being relatively few females undergoing CAVG surgery at that time, and
all were undergoing uncomplicated CAVG surgery for the first time. No
emergency cases were included in the sample. Subjects were recruited 
from various parts of Southern England and Wales, but all were to be 
admitted to one London hospital under the care on one Consultant 
Surgeon, thus minimising, as far as possible, differences in operative 
technique and medical and nursing care.
Although 30 subjects were interviewed at time of referral, only 27 had 
undergone surgery by December 1983 (thus potentially being available for 
follow-up before July 1984). The data on the remaining 3 subjects was, 
therefore, not included in any of the analyses. The characteristics of 
the 27 subjects who constituted the study sample were as follows:
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deviation (S.D.) of 8.56 years. The ages ranged from 41 to 71 years.
Age: The mean age o f  th e  sam ple was 56 .9  y e a r s ,  w ith  a  s ta n d a rd
Social Class: On the basis of their stated occupation (present or past,
if retired or unemployed), subjects were assigned to social classes as 
per the Office of Population Censuses and Surveys' Classification of 
Occupations (1980), as shown below:
Social Class N. of subjects
1 2
11 8
111 (Non-manual) 9
111 (Manual) 6
IV 1
V 0
One subject, currently serving in the Armed Forces, was not classified.
Subjects were also classified as 'Manual' and 'Non-manual' workers. It 
was felt that this binary classification might well be more accurate 
than the above, since, in certain cases, insufficient information was 
available for absolutely accurate assignment to one of the six groups. 
For that reason, social class was treated as a binary coded variable 
throughout the analyses, there being 19 Non-manual and 7 Manual workers 
in the sample.
Occupational status: Of the 27 subjects, 8 had retired prior to
referral for surgery. Of the remainder, 12 were still working at the 
time of the pre-operative assessment, 5 had jobs but were 'off sick' and
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2 had no jobs. The subjects were further categorised as 'Presently 
working' (n=12) and 'Presently not working' (n=15).
Marital/Family status: 26 of the 27 subjects were presently married,
one man being a widower. Three had had no children at all; a further 10 
had no children living at home. Of the remaining 14, 8 had one child
still at home, 4 had 2, 1 had 3 and 1 had 4.
Illness History: (a) Number of heart attacks. Twenty three of the 27
subjects had suffered one or more heart attacks. Of these twenty three, 
17 had had one heart attack, 4 had had 2 and 2 had had 3 heart attacks.
(b) Years since first heart attack. It was possible 
to date the occurrence of the (first) heart attack in 21 cases. The
mean value for the group was 6.2 years, S.D. 5.1. The range for the
group was from 0 to 17 years, a value of 0 indicating that the heart 
attack had occurred within the previous 12 months.
(c) Years of angina. One subject had no history of 
angina, whilst another did have a history, but there was no information 
regarding the time of onset. Thus, for the remaining 25 subjects, the 
mean number of years of angina was 7.4, S.D. 7.2. The range for the 
group was from 0 to 23 years, a value of 0 indicating, again, that the 
onset of angina had occurred within the last year.
Three subjects had a history of rheumatic fever.
125
Family history of heart disease: Thirteen subjects were aware of a
family history of heart disease, whilst 13 believed there to be no such 
history. The one remaining subject said that he was not sure and so was 
omitted from analyses involving family history.
Any previous surgery: Sixteen subjects had undergone some previous
surgery, 11 had not. All had had experience of hospitalisation; 
moreover; the majority had spent some time in the National Heart 
Hospital itself, undergoing tests prior to referral.
Duration of Bypass: The mean duration of bypass for the 27 subjects was
107.3 minutes, with a standard deviation of 30.7 minutes. The minimum 
duration of bypass was 40 minutes and the maximum, 163 minutes.
Number of grafts placed: The number of grafts placed ranged from 1 to
5, the mean being 3.2 and the standard deviation, 0.96. Two subjects 
had one graft placed, two had 2, fourteen had 3, seven had 4 and two had 
5.
Of the 27 subjects, 22 were interviewed during the 'acute' (in-hospital) 
phase of recovery, just prior to discharge. Subjects were not 
interviewed if they, themselves, did not feel well enough and some were 
missed due to their leaving hospital before news of their discharge 
reached the author. Medical data, however, was obtained for all 
patients who underwent surgery, irrespective of whether or not they were 
interviewed at this stage.
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Approximately six months after the surgery, 25 subjects were re­
assessed, of whom 20 had been interviewed during the 'acute' phase. One 
subject died within 6 weeks of his surgery, from renal complications, 
and another declined to be seen at follow-up.
5:3 MATERIALS AND MEASURES
Before discussing in detail the materials and measures used and the 
rationale for their selection, two points should be made. Firstly, it 
was most important, when planning the various assessments, to bear in 
mind that one could only expect to spend a limited amount of time with 
the subject (and, where applicable, his spouse) on each occasion. It 
was considered that the whole of the first and final assessments 
(including the interview with the spouse) should each take a maximum of 
2% hours and that the second assessment, carried out approximately one 
week after surgery, should last for no more than about 45 minutes. It 
had to be remembered that the subjects were giving up their own time to 
be a part of the study and that if it became too time consuming or 
tiring, their co-operation might be withdrawn.
The second point to be made concerns the selection and definition of the 
'medical'/physical outcome variables. No special records were kept by 
the medical and nursing staff for this study; rather access was granted 
to the information that was routinely recorded on every patient. The 
selection of these outcome variables was, therefore, influenced, to a 
certain extent, by the nature and amount of the material that was
127
available.
Measures of Mood and Affect
a) The Spielberger State-Trait Anxiety Inventory (Spielberger et al, 
1970)
Mathews and Ridgeway (1981), in their review article, 'Personality and 
Surgical Recovery', concluded that, of the many and various measures 
used in studies to date, 'a direct self-report measure of customary 
anxiety would seem most appropriate'. The Spielberger 'State-Trait 
Anxiety Inventory' ('STAI') is such an instrument.
The STAI comprises two separate self reports scales, each of twenty 
items measuring two distinct anxiety concepts, 'Trait Anxiety' and 
'State Anxiety'. Trait Anxiety refers to relatively stable individual 
differences in anxiety 'proneness', and when completing this scale, 
individuals are asked to respond as they generally feel. State Anxiety, 
on the other hand, is conceptualised as a transitory emotional state or 
condition characterised by consciously perceived feelings of tensions 
and apprehension and heightened autonomic nervous system activity 
(Spielberger et al 1970). For completion of the State Anxiety scale, 
subjects are required to respond as they feel at the moment.
In general, it would be expected that those who are high in Trait
5 :3 .1  M easures o f  PSYCHOLOGICAL fu n c t io n
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Anxiety ('A-Trait') will show State Anxiety ('A-State') elevations more 
frequently than low A-Trait individuals because they tend to perceive 
and react to a wider range of situations as dangerous or threatening 
(Spielberger et al, 1970).
J
The STAI is intended to be self-administering and, although not timed, 
it has been found that subjects typically take between 15 and 20 minutes 
to complete both A-Trait and A-State. Scoring of the STAI is also 
uncomplicated. A further point in favour of the STAI is that there is 
much normative data available, including norms for general medical and 
surgical patients. All of these considerations suggest that the STAI is 
a suitable instrument for inclusion in the present study.
In the present study, subjects were required to complete both the A- 
State and the A-Trait forms prior to surgery. In addition, A-State 
forms only were completed in the course of the two post-operative 
assessments.
b) The Beck Depression Inventory (shortened form) (Beck and Beck, 
1972)
The original Beck Depression Inventory ('BDI') was developed in 1961 by 
Beck and his associates. Its validity and reliability were repeatedly 
demonstrated and, to quote Beck and Beck (1972), it was used as a 
criterion measure in more than one hundred published research studies. 
Additionally, unlike many other tests designed to measure depression.
1 2 9
including the Zung Self-Rating Depression Scale, the BDI was shown to 
discriminate well between anxiety and depression (Beck and Beck, 1972).
Beck and Beck (1972) developed the shorter, simplified form of the BDI 
with a view to it being used in general practice, providing family 
doctors with an instrument to assist in the often difficult task of 
identifying depressed patients. The revised BDI which, unlike the 
original, is suitable for self-administration, may be completed in five 
minutes. It contains thirteen items, as opposed to twenty one in the 
original inventory, but Beck and Beck (1972) claim that, because items 
for the short form were selected on the basis of a multiple regression 
analysis, it was possible to condense the original inventory without 
loss of validity or reliability.
Each item in the shortened BDI comprises four alternative statements, 
listed in order of increasing intensity. The subject is required to 
complete each item by indicating which of the alternatives best 
describes the way he feels at the present moment in time. Thus, the 
completion of the measure is not difficult for the subject and, by the 
same token, scoring of the short-form is also a straightforward matter. 
Because it is easy and quick to administer, whilst retaining the 
reliability and validity of the longer, extensively used BDI, the short 
form of the BDI (Beck and Beck, 1972) would seem appropriate for 
inclusion in the present study.
1 3 0
Subjects were required to complete the short-form BDI before surgery and 
during the two post-operative assessments.
c) The Self Concept Scale
The semantic differential has been described as 'a most appropriate 
vehicle with which to measure the self concept' (Burns, 1979). It was 
therefore decided to use this technique in the design of a self concept 
measure for inclusion in the present study.
Following discussions with patients themselves and in the light of 
responses made in the pilot study, eight pairs of polar adjectives were 
selected for use in the scale. Each pair of adjectives formed the end­
points of a continuum. Between the adjectives was a 5-point scale along 
which the subjects were required to rate themselves in relation to the 
given adjectives.
The scoring of the instrument was uncomplicated. For each of the eight 
adjectives pairs, a score of 5 was awarded if the subject had described 
himself as being at the positive extreme, a score of 1, if he considered 
himself to be at the negative end. Ratings between these extremes were 
awarded 2,3 or 4 points accordingly. A total score, reflecting the 
overall level of self evaluation, was obtained by summing the scores for 
the eight adjective pairs. The maximum total score possible was 40, the 
minimum, 8.
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As Burns points out, obtaining a total score in this way requires that
one makes the 'dubious assumption - as with most other instruments -
that all items are equal in salience'. Arguably, within the scope of
the present study and bearing in mind its largely exploratory nature 
with regard to a wide range of variables, there is some justification 
for making this assumption.
The self concept scale and the instructions for its conpletion are 
included as Appendix 111. Each subject completed the scale twice; 
during the pre-operative and convalescent phase assessments, he was 
required to fill in the scale, to describe 'Myself as I am Now'.
d) The Self Statement Inventories
The use of the Inventory approach in the monitoring of ' self-statements' 
has been discussed in some depth (Kendall and Hollon, 1981). For that 
reason, this approach was adopted in the present study as a means of 
exploring the cognitions of both the subjects and their spouses during 
the period prior to surgery.
The two Inventories, one for cornpletion by the subject (SSI-P), one for 
conpletion by the spouse (SSI-S), are included as Appendices IV and V. 
Each Inventory consists of 18 statements, 9 'negative' in tone 
(1,3,5,7,9,11,12,15,17) and 9 'positive' (2,4,6,8,10,13,14,16,18). Once 
again, informal discussions with patients and responses made in the 
pilot study were useful in the selection of relevant statements.
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Inspection of the Inventories will show that the same issues are 
addressed on both, the wording of the statements being altered as 
appropriate, with one exception. Item 11 on the subjects' Inventory 
reads: 'I am worried that I may experience pain during the days 
following the operation', whilst Item 12 on the spouses' Inventory 
states: 'I am worried that I shall not be able to support and comfort
my husband as well as I would wish to do'.
The SSI-P and the SSI-S were each presented to twenty students who were 
not reading psychology. The students were asked to read the 18 
statements and to indicate, for each, whether such a thought would be 
'helpful' (= positive) or 'unhelpful' (= negative) if they or their 
spouse (as appropriate) were awaiting heart surgery. On all items, 90% 
or more of the students agreed with the author's classification of the 
statement.
For each statement, the respondent is required to indicate the frequency 
with which (s)he has entertained the thought since the time of referral 
for surgery. A 5-point scale is provided, where a rating of '1'
corresponds to 'Hardly ever' and '5' to 'Very often', Thus, the
Inventory itself is scored by summing the numbers circled by the
respondents. Three measures may be obtained, as follows:
(i) Total score - the sum of the ratings for all 18 statements
providing an index of the extent to which the
respondent has entertained thoughts about the 
surgery (Maximum: 90, Minimum: 18)
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(ii) Negative score - the sum of the ratings for items
1,3,5,7,9,11,12,15,17 only (Maximum:45, Minimum, 
9)
(iii) Positive score - the sum of the ratings for items
2,4,6,8,10,13,14,16,18 only (Maximum: 45,
Minimum: 9)
The inventories were completed once only by each party, during the pre­
operative assessment.
e) Feelings of optimism and pessimism
During the pre-operative interview, subjects were asked: 'How do you
feel about the outcome of your surgery?' They were required to reply 
using a 5-point scale, where 1 corresponded to 'Very optimistic' and 5, 
to 'Very pessimistic'. Subjects were asked to use the same scale to 
respond to the item which concluded both of the post-operative
assessments, namely: 'All in all, how do you feel as regards your
progress over the next six months?'
In addition to the above, a number of items from the interview schedules 
were relevant to psychological function: from the pre-operative
interview questions to ascertain the 'information status' of the subject 
(Q16) 'worries' about hospitalisation (Q14), 'worries' about surgery 
(Q15); from the first post-operative assessment, any present (emotional)
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problems (Q9), any problems anticipated in the next 6 months (Q10) and 
from the second post-operative interview, any present emotional 
difficulties (Q8), perceived changes in self since surgery (Q17), 
anticipated problems in next six months (Q19).
The Neuropsychological Tests
Tests for inclusion in this study were selected following a discussion 
with a Senior Clinical Psychologist who specialises in 
neuropsychological assessment. The considerations that had to be borne 
in mind are listed below:
i) The amount of time available: It was felt that subjects could not
be expected to tolerate more than 1-1\ hours of testing on either 
occasion.
ii) A comprehensive assessment of intellectual function was required.
iii) The need for repeated testing. The tests were to be administered 
prior to surgery and again, six months afterwards. The 
availability of alternate forms was, therefore, highly desirable, 
although a six month interval between testing occasions is 
considered sufficient to minimise learning effects, should no 
alternate forms be available.
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iv) The tests to be used should have been extensively used by others, 
if possible, thus permitting comparison of results.
v) The tests should be well standardised.
vi) The tests should be as acceptable as possible to the subjects; 
their administration and scoring should also be reasonably 
straight-forward, since the author is not a trained Clinical 
Psychologist.
The tests chosen are described below. Standard instructions were given 
for the completion of each test, except where otherwise indicated.
In those tests where there was an element of subjectivity in the 
scoring, namely the Logical Memory Passages and the Visual Reproduction 
from the Wechsler Memory scale and the Comprehension and Similarities 
sub-tests from the WAIS, the author and her supervisor scored the 
responses independently. Any discrepancies were discussed in order to 
arrive at a mutually agreed final score.
a) The National Adult Reading Test (Nelson, 1982)
This test was selected for inclusion in the pre-operative 
neuropsychological assessment only, in order to obtain an estimate of 
pre-morbid, 'life-long' I.Q. This was of interest since one would 
expect to see some difference between 'pre-morbid' and 'functional'
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I.Q., particularly in those subjects who had already suffered some 
degree of intellectual impairment as a result of cerebral 
arteriosclerosis.
The National Adult Reading Test ('N.A.R.T.') was developed after a study 
carried out by Nelson and McKenna (1975) showed that word reading 
ability was less affected by the dementing process that was the 
vocabulary sub-test of the Wechsler Adult Intelligence Scale ('WAIS'). 
Since it appeared that word reading ability may be retained virtually 
intact until the degree of dementia is quite severe, the implication was 
that word reading ability would be a useful indicator of the pre-morbid 
level of functioning in the demented subject.
The NART is seen by its authors as an improvement on the Schonell Graded 
Word Reading Test (Schonell, 1942) in so far as it contains words which 
are of levels of difficulty more appropriate to adult subjects. It also 
contains more 'irregular' words, words which can only be read correctly 
if the subject has previous familiarity with them.
The NART is extremely quick and quite easy to administer, taking of the 
order of 3 - 5 minutes.
1 3 7
b) The Vfechaler Adult Intelligence Scale
(Wechsler, 1955) - brief form
In order to obtain an estimate of the subject's 'functional' I.Q., both 
before and after surgery, it was decided to include five subtests from
the Wechsler Adult Intelligence Scale ('WAIS') as outlined below. It
was felt that time would not be sufficient to permit the administration 
of the full WAIS, but Golden (1979) states that any combination of 5 
subtests can be used to estimate overall I.Q. with a correlation of 0.95 
or better.
In addition to making comparisons between estimates of 'functional' I.Q. 
obtained before and after surgery, changes in the patterning of the 
subtest scores would also be of interest.
It was estimated that administration of the five chosen subtests would 
require about 20 minutes. It should, however, be noted that, 
unfortunately no alternate forms are available for the WAIS.
The five WAIS subtests used in this study were as follows:
Comprehension: This subtest examines the individual's ability to
understand common social customs and situations. It
provides an evaluation of long term memory and
experience, as well as the ability to verbalise same. 
There is an element of judgement involved in this
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Simi larities:
Digit Span:
subtest, since there are a number of possible answers 
to each question, and the respondent is required to 
select only one. Golden (1979) suggests that one 
advantage of this subtest is that it can elicit a 
number of important qualitative remarks from the 
subject.
This is a test of ability to form generalisations, 
requiring memory, concentration and ability to relate 
two objects of a common class, whether it be on an 
abstract or a concrete level. Generally, it has been 
found that the score on this subtest varies little 
from the subject's mean score in most diagnostic 
groups. However, low scores are obtained by subjects 
with lesions in the Left Temporal or Parietal regions, 
since such lesions result in the diminished ability to 
form categories (Golden, 1979).
This subtest measures auditory memory, as well as 
requiring the ability to attend and to concentrate. 
It is not, however, a measure of general memory 
skills, since it does not involve delayed auditory 
memory, visual memory or any kind of logical memory. 
Scores on Digit Span, therefore, need not necessarily 
correlate with measures of the same.
Damage to the Left hemisphere, especially to the 
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Temporal lobe, affects Digits Forwards and Backwards, 
whilst Digits Backwards, alone, might be affected by 
localised Right hemisphere damage, especially to the 
Frontal lobe. This is because the additional skill of 
reverse sequencing involved 'appears to be largely 
spatial rather than verbal in nature' (Golden, 1979).
Block Design Golden (1979) describes this as 'the purest measure of
spatial (non-verbal) reasoning in the WAIS' and so it 
is an excellent measure of non-verbal intelligence and 
general spatial skills, requiring strong visual 
analysis skills, visuo-motor co-ordination and speed. 
Scores on Block Design are low in most, if not all, 
cases of brain damage. They are particularly low if 
the damage is diffuse or if either Parietal lobe has 
been affected. Subjects with Right Parietal lesions 
fare especially poorly on this test (McFie, 1975).
Digit Symbol: This subtest measures a variety of skills such as
basic learning, the ability to associate number and 
symbol, visual memory and the ability to maintain a 
course of action under pressure of time. Scores on
Digit Symbol tend to be low in all brain injuries,
but, like the Digit Span subtest, this one is very
sensitive to anxiety.
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The first three subtests (Comprehension, Similarities and Digit Span) 
were taken from the Verbal scale of the WAIS, whilst the last two (Block 
Design and Digit Symbol) come from the Performance scale.
The raw scores obtained on the WAIS subtests were transformed into 
scaled scores and these were pro-rated, as follows, to give Verbal and 
Performance scores:
Sum of the scaled scores
Verbal score =   x 6
Number of subtests used
Performance score = Sum of the scaled scores
_____________________  x 5
Number of subtests used
The verbal score thus obtained was used to arrive at an estimate of
Verbal IQ, and, likewise, the Performance score was used to obtain an
estimate of Performance IQ. The sum of the pro-rated Verbal and
Performance scores was used to obtain an estimate of Full-Scale IQ.
c) Hie Logical Memory Passages from the Wechsler Memory Scale 
(Wechsler, 1945)
This test requires the subject to listen to two passages, one after the 
other, and to report, after each, the details that can be remembered. 
The test is available in two alternate forms.
In this study, it was proposed to examine both immediate and delayed 
(after 45 minutes) recall. Delayed recall has, to date, been largely
/
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ignored and it was felt that changes might show up in this part of the 
test, when comparisons were made between pre-operative and post­
operative scores.
To examine delayed recall on the Memory Passages, the instruction was as 
follows; "I would like you now to think back to the passages I read to 
you at the start of this session. Tell me now what you can remember 
from the first passage ......" "And now from the second passage?
d) The Visual Reproduction Test from the Wechsler Memory Scale 
(Wechsler, 1945)
This is a test of visual memory, requiring the subject to draw three 
figures, from memory, after ten seconds' exposure. It was selected in 
preference to the Benton Visual Retention Test (Benton, 1974) since the 
latter is more demanding for the subject, as well as being quite complex 
to score. However, as with the Benton and, as indeed, with all 
visuographic tests, one would expect that the Visual Reproduction test 
would be sensitive to Right hemisphere lesions, especially to those in 
the parieto-occipital region (Lezack, 1976).
The only drawback with the Visual Reproduction test is that, although 
alternate forms are available, they have been found to be not strictly 
equivalent in terms of difficulty for organic patients (Hill, 1981). 
For this reason, it was decided to use only Form 1 in this study, on
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b o th  t e s t i n g  o c c a s io n s .
e) The Kendrick Battery for the Detection of Dementia in the Elderly
(Gibson and Kendrick, 1979)
The two tests which comprise this battery, the Object Learning Test and 
the Digit Copying Test, have been described by Kendrick as 'global 
assessments of two different aspects of the information transmission 
process'. The Digit Copying Test is considered to be 'a measure of the 
decision process of the simple reaction time type', whilst the Object 
Learning Test is seen as a measure of 'working memory'.
The Kendrick Battery is available in two parallel forms. The one
disadvantage associated with its use in the present study was the fact 
that norms are only given for subjects aged 55 years and above. This 
meant that, in the present study, the 'experimental' approach had to be 
adopted, comparing each subject's pre-operative raw score with his post­
operative raw score.
f) The Set Test (Isaacs and Akhtar, 1972)
This test was included in order to look for changes in word fluency from 
pre- to post-surgery. The Set Test is very quick and simple to carry 
out; the respondent is asked to recall items, to a total of 10, in each 
of four different categories. The categories are: Colours, Animals,
Fruits, Towns. Since it was felt that, in this form, this test might
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prove insufficiently demanding, in the present study the time taken (in 
seconds) to list 10 appropriate words was recorded as the subject's 
score. The instruction given was: "Now I'd like you to tell me, as
quickly as you can, all the ....  that you can think of". The subject
was stopped after listing 10 words.
Word fluency will be adversely affected by damage to the Left Frontal 
lobe, in the region anterior to Broca's area. It will also be affected, 
however, by changes in motivation or by mood state, such as anxiety or 
depression.
g) The Stroop Colour and Word Naming Test (Eson et al, 1979)
Although this test is sensitive to most brain injuries, it is especially 
sensitive to those affecting the Frontal lobes. Golden (1979) found 
that this test reliably differentiated between normal, brain-damaged and 
psychiatric patients. It has also been shown that the scores obtained 
on this test can be used to assist in the localisation of lesions, 
differentiating between Left Hemisphere Frontal lesions, Left Hemisphere 
non-frontal lesions and Right Hemisphere lesions (Golden, 1979).
The Stroop Colour and Word Naming Test is quick and easy to administer, 
taking only 5 minutes or thereabouts. There are three parts to the 
test. Firstly, the subject is required to read aloud from a card on
which are printed, in black ink, random-ordered colour names - red, 
blue, green. On the second card, there are blocks of the three colours,
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printed in random order, and this time, the subject is asked to 'name 
the colours'. The third and final part of the test presents the subject 
with a card upon which are printed the names of colours in inks of
different colours (eg. the word RED may be printed in blue ink, the word
GREEN, in red ink, etc.). The task of the subject is to look at each
word and to call out the colour of the ink in which it is printed and
not the word itself. The subject is required to perform each task as
quickly as he can and the time he takes is the score that he obtains on
that part of the test. If at any stage he makes an error, he is
immediately stopped, made to correct the error and then asked to
continue.
5:3.2 Measures of PHYSICAL function
In the following paragraphs, the measures of physical function have been 
grouped according to the stage of the assessment to which they relate. 
Some measures, it will be seen, are derived from medical observations 
and opinions ('objective' measures) whilst others are concerned with how 
the subject himself perceives and feels about his physical status 
('subjective' measures).
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Measures of Pre-Surgery Physical Function
a) The McGill Pain Questionnaire (Melzaclc, 1975)
The McGill Pain Questionnaire ('MPQ') appeared to be the instrument of 
choice for inclusion in this study, since it was, arguably, the only 
measure which took into consideration the 'multi-dimensional' nature of 
the pain experience. Other measures have been used in the past, such as 
Numerical/Verbal Rating Scales and Visual Analogue Scales, but these 
have been criticised for tending to equate an assessment of pain 
intensity only with a full evaluation of the pain state.
Melzack and Torgerson (1971) identified three major dimensions of pain, 
these being the sensory, the evaluative and the affective. It was upon 
the basis of this work that Melzack devised the McGill Pain 
Questionnaire (MPQ).
The MPQ comprises four sections. The respondent is required to indicate 
the location of his pain, what it feels like, how it changes with time 
and how strong it is. Melzaclc intended that the MPQ should provide 
'quantitative measures of clinical pain that can be treated 
statistically' (Melzaclc, 1975) and described three major measures that 
could be derived from it. These are as follows:
i) The Pain Rating Index - based on two types of numerical values 
that can be assigned to each word descriptor,
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ii) The Number of Words Chosen - from among 20 sub-classes of pain 
descriptors
iii) The Present Pain Intensity - based on a 1 - 5 rating scale.
Bradley et al (1981) discuss a number of studies which have examined the
validity, usefulness etc. of the MPQ and they conclude that, on the
basis of current evidence, the reliability, objectivity and validity of 
the MPQ are 'acceptable'. There is, however, one criticism that has 
been levelled at the MPQ, namely, that it requires quite a high level of 
verbal sophistication on the part of the respondent (Wolff, 1978). For 
this reason, the number of sub-classes was reduced in the present study 
(after Mendelson and Selwood, 1981), in order, hopefully, to make things 
easier for the respondents without losing valuable information. The 
modified MPQ is included as Appendix VI.
b) Perceived General Health
Subjects were required to rate their own general health, 'apart from 
your heart condition', using a 5-point scale, where a score of 1
corresponded to 'Very good' and a rating of 5, to 'Very poor'.
c) Number of heart attacks
d) Years since first heart attack
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e )  Y ears o f  a n g in a
These three indices, together, provided a measure of severity/duration 
of illness. It was necessary to have three indices in order to account 
for differences among the subjects in terms of their illness histories.
f) Pre-operative cardiovascular status
This measure was completed by the surgeon/anaesthetist immediately prior 
to surgery. A 5-point scale was used, where 1 corresponded to 'Poor', 
3, to 'Fair' and 5, to 'Good'. Five points were used on the scale,
rather than just three, when it was found that doctors quite often 
assessed an individual as being 'Poor-Fair' or 'Fair-Good'.
In addition to the above, one item from the pre-operative interview is 
also relevant, namely the subject's 'Perceived Control' over his health 
(5-point rating scale).
Measures of Physical Function during the 'Acute' Phase of Recovery
a) The McGill Pain Questionnaire
(See details above)
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b) P e rce iv ed  re c o v e ry  from  s u rg e ry
Subjects were asked to rate their recovery from surgery, using a 5-point 
scale. A rating of 1 corresponded to the perception that one had 
recovered 'Very well', a rating of 5, to 'Very poorly'.
c) Complications during the 'Acute' phase (5 measures)
A review of the subjects' medical notes led to the identification of 6 
categories of complication that had occurred during the 'acute' (in- 
hospital) phase of recovery. The table below (Table 14) provides a 
summary of the types of conditions that were included in each of the 6 
categories; a more detailed table is included as Appendix Vll, showing 
the precise nature of the complications and how they were grouped 
together.
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Category Types of complication
Cardiac/ Circulatory Rhythm disorders 
Circulatory disorders 
Inflammatory disorders 
Peri-operative M.I.
Cerebral Mood disturbances 
Neurological
Respiratory Chest infection 
Elevated hemi-diaphragm
Healing Oozing suture line 
Internal bleeding 
Mobile sternum
Renal Renal failure
Metabolic/Other Anaemia
Ureamia
Gastric complications 
Possible drug reaction
Table 14 s The nature of the complications that occurred during the 
'acute' phase of recovery from surgery
So far as possible, the complication categories were made to be mutually 
exclusive but, bearing in mind the fact that none of the body systems 
work in isolation from the rest, some overlap was, arguably, inevitable. 
The other main drawback with this system was that it did not permit the 
duration and severity of the problems to be taken into account.
Despite its shortcomings, it was felt that this framework was adequate 
for the present study. The measures derived from it for use in 
subsequent analyses were:
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i) Subjects were classified according to the number of different
categories of complications that occurred during the 'acute' phase
ii) in relation to (i) above, subjects were allocated to one of two
groups, those with no complications and those with 'soma' 
complications, i.e. 'generally uncomplicated' vs. 'generally 
complicated' recoveries
iii) In relation to cardiac complications only - two groups -
'complicated vs. uncomplicated'.
iv) In relation to cerebral complications only - two groups -
'complicated' vs. 'uncomplicated'
In view of the now quite extensive literature relating alterations in 
cardiac activity to psychological state, subjects were also classified 
according to (v) whether or not they had shown any abnormal cardiac 
rhythms during the immediate post-operative period and/or had sustained 
either an actual or a suspected peri-operative myocardial infarction.
d) Post-operative cardiovascular status
This was recorded by the surgeon/anaesthetist at the end of the surgical 
procedure. (See pre-operative cardiovascular status for details).
e> dg3Et to djgcharge
This was quite simply the number of days from surgery to discharge from 
hospital, whether it be to the subject's home or to convalescence. This
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measure, whilst straight-forward and easy to ascertain, may well to some 
extent be influenced by factors other than just the patient's condition; 
when a patient is discharged may depend upon when transport can be 
arranged or upon the demands for beds, etc.
f) Discharge medications (4 measures)
The amount of post-operative analgesia required has been used as an 
outcome measure by a number of workers studying general surgical 
patients (e.g. Sime, 1976; Johnson et al, 1971). In the present study 
of CAVG patients, this measure was felt to be inappropriate as these 
patients were seen to differ from general surgical patients in two 
important ways, as follows:
i) Initially, at least, these patients are routinely given repeated
small amounts of analgesia with a view to keeping them pain free 
and comfortable, rather than it become necessary to give them a 
large dose of analgesia once pain is established.
ii) For the duration of their stay in hospital, these patients are
given an assortment of medications, many of which may contribute
to keeping the individual pain free whilst not being simple 
analgesics. Thus, to look just at analgesia consumption means 
that one is looking only at a part of the picture.
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Arguably, general surgical patients are more likely to be given 
analgesia on demand for established pain and less likely to be taking 
other medications which might confuse the issue.
For the purposes of this study, then, it was decided to use the number 
of medications at discharge as an index of how well the subject had 
recovered. One advantage of this measure was that the necessary 
information was very clearly stated on the patients' discharge letters. 
Thus, one measure was simply (i) the number of different drugs ordered 
on discharge.
When the drugs prescribed for the patient group as a whole were grouped 
according to their mode/site of action, 6 classes were identified, these 
being:
a) Cardiac d) Diuretic
b) Anti-coagulant e) CNS
c) Analgesia f) Gastric/Other
(Details of the actual drugs and their classification are given in 
Appendix Vlll)
Two classes of drugs were of particular interest as indices of how well 
the heart was functioning and hence, as indices of physical functioning 
post-surgery. These two classes were the 'Cardiac' drugs (anti­
arrhythmia, anti-angina, etc.) and the Diuretics, which, in cases of
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heart failure or hypertension, act by lowering the volume of circulating
fluid so that strain on the heart is kept to a minimum.
A further three measures were thus derived:
ii) Number of cardiac medications
iii) Number of diuretic medications
iv) Combining the above - Number of cardiac and diuretic medications
It should, perhaps, be pointed out that these were, it might be said, 
rather crude measures, since only numbers of types of drugs have been 
considered rather than the various doses. The possibility of 
incorporating dosage was investigated, but with the questions that it 
raised, such as the comparability of different drugs, it was considered 
beyond the scope and requirements of the present study.
One item from the first post-operative interview was relevant to the 
issue of physical functioning, namely the question regarding present 
physical problems (Q9).
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Measures of Physical Function during the 'Convalescent' Phase of
Recovery
a) Perceived General Health
(as per before surgery; 5-point rating scale)
b) Perceived Recovery from Surgery
(as per 'acute' phase assessment; 5-point rating scale)
c) Perceived Recovery compared with 'hopes'
After rating their recovery along the Very Good-Very Poor dimension, 
subjects were asked how their present level of recovery compared with 
what they would have hoped for. They were required to indicate whether 
it was Much Better/A little Better/the Same/A Little Worse/Much Worse.
d) McGill Pain Questionnaire - if appropriate
(See Section: 'Measures of Pre-Surgery Physical Function' for
details)
e) Comparison: Pain now vs. Pain before surgery
Subjects were asked to think back to the pain that they experienced 
prior to their operations and to say whether, overall, they now 
experienced Less Pain/ The Same Amount of Pain/More Pain.
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f) Comparison: Amount of medications now vs. Amount of medication 
before surgery
Subjects were asked to think back to the medication that they had been 
taking prior to surgery and to say whether they were now taking More 
tablets/Fewer tablets/The Same Number of tablets.
g) Complications during the 'Convalescent' Phase (1 measure)
On the basis of medical follow-up information, it was felt that subjects 
could most usefully be divided into three groups, according to the 
extent to which their recoveries were, or had been, complicated. One 
group of subjects was identified whose recoveries had been uncomplicated 
for the previous six months. A second group consisted of subjects 
who had had 'essentially uncomplicated' recoveries, for although minor 
complications had occurred earlier on, these were now resolved. The 
third group were considered to have had 'more complicated' recoveries. 
The complications experienced by this group were more serious than those 
experienced by Group 2; moreover, they had persisted to the 6 month 
stage.
Appendix IX shows how subjects were allocated to each of these three 
groups and from this, it may be seen that all of the subjects in Group 3 
developed cardiac problems.
156
It ought, perhaps, to be pointed out that the subjects were seen at odd 
intervals by the different 'teams' (medical and surgical) and that it 
was sometimes the case that they were not seen at six months post­
surgery, the point in time corresponding to the final interview and 
testing session. Under such circumstances, it was necessary to make use 
of what information was available in their next out-patient appointment 
to decide to which group the subject concerned should be allocated for 
the purposes of this study.
In addition to the above measures, the interview item relating to 
present physical difficulties (Q7) is also relevant.
5:3.3 Measures of SOCIAL function
Social functioning was examined prior to surgery and, again, six months 
afterwards. It was seen as being less relevant during the 'acute' (in- 
hospital) phase of recovery. Three areas of social functioning were 
identified, namely (i) work, (ii) family and (iii) 'social life/leisure. 
Each of these areas was examined in turn, as discussed below:
i) Work
Pre-operative work-status was established, in terms of whether the 
subject was presently employed, had a post but was on 'sick leave', was 
unemployed or had retired.
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Six months after surgery, those subjects who had not been retired prior 
to surgery were asked (a) whether or not they had returned to work. 
Those who had returned to work were asked (b) whether they were working 
full-time or part-time hours and (c) whether, compared with before 
surgery, they were now working more/fewer/the same number of hours. 
Finally, (d) the number of weeks from the operation until return to work 
was calculated.
ii) Family
Prior to surgery, subjects were asked whether they felt that their 
family lives had been affected by their developing heart disease.
During the second post-operative interview, they were asked whether 
their family lives had changed in any way(s) since their surgery. They 
were also required to compare their present family lives with their 
family lives as they had been before surgery and to say whether their 
present family lives were Much Better/A Little Better/The same/A Little 
Worse/Much Worse.
(iii) 'Social life'
During the pre-operative interview, subjects were asked whether they 
felt that their social lives had been affected by their developing heart 
disease.
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Six months after surgery, they were aslced if their social lives had 
changed at all since their operation. Finally, they were asked to 
compare their social lives prior to surgery with their present social 
lives and to say whether the latter were Much better/A Little better/The 
Same/A Little Worse/Much Worse.
5:3.4 Operative Measures
Two operative measures were recorded for inclusion in further analyses, 
as follows:
i) Number of grafts placed
This measure was straight-forward to obtain. It was seen both as an 
indication of the complexity of the operation and as providing a further 
index of the subject's pre-operative physical status, in that the more 
advanced the arteriosclerosis, the more grafts would need to be placed.
ii) ' Bypass-time '
'Bypass time', the length of time for which the patient is supported by 
the 'heart-lung' machine during his operation, has been shown by a 
number of workers to relate to post-surgery changes in intellectual 
performance (Frank et al, 1972; Aberg and Kihlgren, 1974; Sotaneimi et 
al, 1981). In view of its previous extensive use and the fact that it 
is routinely recorded in the patients' notes, this measure was also
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i n c l u d e d  i n  t h e  p r e s e n t  study.
Some workers have found there to be a relationship between hypotensive 
episodes during surgery and later intellectual functioning (Tufo et al, 
1970; Lee et al, 1969). Other workers (Aberg and Kihlgren, 1974; 
Sotaneimi et al, 1981) have not found this relationship. Sotaneimi et 
al (1981) suggest that mean arterial pressure is not a reliable 
indicator of cerebral perfusion. In view of these conflicting findings 
and of the difficulty that would be experienced in trying to arrive at
one 'meaningful' index, taking into account both the level of arterial
pressure and the duration, it was decided not to include such a measure
in the present study.
5:3.5 The Interview Schedules
The Interview Schedules for both subjects and spouses are included as
Appendix 11. One general point to be made is that the schedules were
designed in such a way as to obtain, wherever possible, two different 
levels of information; not only was the respondent required to describe 
the nature of any problems (present or anticipated), worries and 
expectations, but his/her perceptions of the causes of these events were 
also investigated. Whilst these explanations would, in themselves, be 
interesting, it was hoped that the differences in the ways in which 
causes were perceived might, in turn, relate to other measures.
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The Subject Interviews
The interviews with the subject were intended both to supplement the 
information obtained from other measures (see above) and to provide 
additional information on other issues, as outlined below:
The pre-operative interview provided much of the relevant background 
information such as Age, Occupation (on the basis of which, the subject 
was assigned to a social class), marital status and size of family. The 
subject was asked about any previous hospitalisation/surgery, any family 
history of heart disease and any acquaintance with anyone who had 
undergone similar surgery, with a view to exploring the extent to which 
his beliefs and expectations were based on actual experience, be they 
his own or those of others close to him. Any past problems with 
treatment compliance were discussed (Qll - Q13) since it was felt that 
this might related to eventual outcome from surgery. The subject was 
also asked whether there were any changes/improvements that he hoped 
might occur in his own life following surgery (Q17, Q17a). Finally, he 
was asked what he believed to be the factors that were relevant to (i) 
his present state of health (Q3), (ii) his developing heart disease (Q6) 
and (iii) his recovery from surgery (Q19). He also asked how important 
he considered good health to be (Q1).
During the first post-operative interview, the subject was asked about 
the factors that he felt had contributed to his recovery so far (Q2) and 
about those that could influence, for better or worse, his recovery in
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the next six months (Q12). He was also asked how satisfied he had been 
with the treatment he had received whilst he had been in hospital (Q3). 
In Q5, Q5a, Q6 and Q6a, he was reminded of any worries that he had 
expressed earlier about either admission to hospital or undergoing 
surgery. He was asked whether he had been able to do anything about 
each 'worry' and about how he had been able to deal with the problem, if 
it had, in fact, arisen.
Q7 and Q8 concerned the extent to and the ways in which the subject felt 
that he had been involved in his own care and treatment whilst in 
hospital. He was also asked to indicate whether this amount of 
involvement was right for him, or whether it was too much or not enough. 
It was felt that these items might reveal interesting individual 
differences which could relate to and possibly, to some extent, explain, 
other outcome measures.
Qll, Qlla and Qllb concerned treatment ordered once the subject had been 
discharged from hospital. He was asked whether he anticipated any 
difficulty complying with this treatment.
In the second post-operative interview, the subject was again asked 
about the factors that he felt had contributed to his recovery so far 
(Q3) about those he felt could influence his recovery over the next six 
months (Q20). He was also asked if he could describe the course of his 
recovery so far (Q4) and whether there had been any significant events 
in his life or in the lives of those close to him since his surgery
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(05).
In Q9, Q9a and Q9b, he was reminded of any problem(s) that he had 
anticipated before discharge from hospital. He was asked whether the 
problem(s) had occurred and, if so, how he had been able to deal with 
it/them. Similarly, Q13 (a&b) covered the improvements/changes that, 
during the pre-operative interview, the subject had said that he hoped
for following surgery. He was asked to say, now, whether or not these
changes had come about. In Q17, he was asked whether he had noticed any
changes in himself since surgery. Q10, QlOa and QlOb, once again 
addressed the issue of treatment compliance.
The Spouse Interviews
The inclusion of the spouse in the study was considered important
because, to date, the family context in which the patient develops heart 
disease, undergoes and recovers from surgery had been largely ignored. 
Intuitively, one would expect the family to be affected by these 
experiences and, in turn, to affect the patient's subsequent recovery 
and rehabilitation. It would have been beyond the scope of this 
particular study to interview all family members, so the spouse was 
considered to be the most suitable 'spokeswoman'.
It may be noted that many items in the spouse interviews address the 
same issues as are raised in the interviews with their husbands, the 
'subjects'. The reason for this was that, not only were the spouses'
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views sought as such, but the intention was to compare their perceptions 
and expectations with those of their husbands.
The pre-operative interview began by addressing the issue of the 
spouse's own health and her beliefs about the contributory factors (Q3). 
She was aslced to indicate how important she considered good health to be 
(Ql), to rate her own general health (Q2) and to state to what extent 
she felt that she had control over her general state of health (Q4). 
Her opinions were also sought regarding the factors that had contributed 
to her husband's developing heart disease (Q5) and its effects, if any, 
on her own life (Q6) and the life of the family (Q7). Q8 addressed any 
worries that she may have had regarding her husband's hospitalisation 
for surgery and in Q9 and Q10, she was asked about any changes that she 
hoped might come about in her own and her family's lives once surgery 
was over. Finally, the spouse was asked to indicate how optimistic or 
pessimistic she felt about the outcome of her husband's surgery (Qll) 
and about the factors that, once the operation was over, could 
influence, for better or for worse, the outcome of that surgery (Q12). 
Note that the spouse was also asked to complete a Self Statement 
Inventory (SSI-S).
The first items in the post-operative interview pertained to her 
husband's recovery; how well the spouse felt that he had recovered (Ql), 
how this compared with what she had hoped (Q2) and what factors she felt 
had contributed to his recovery (Q3). The spouse was also asked whether 
she had noticed any changes in her husband since surgery (Q4).
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Q5, Q5a and Q5b, were concerned with changes in the spouse's life since 
the surgery. She was asked, first of all, what changes, if any, had 
occurred. Then she was reminded of the changes she had previously said 
she hoped might occur and asked about these. Finally, she was asked to 
compare her present life with her life prior to her husband's surgery 
and to say whether the former was better (much/a little), worse (much/a 
little) or the same. Q6, Q6a and Q6b, adopted this same approach in the 
examination of any changes in family life. To conclude, the spouse was 
asked how optimistic/pessimistic she felt about her husband's progress 
over the next six months (Q7), about any problems that she foresaw 
during that time (Q8,Q8a) and about factors that might influence his 
recovery (Q9).
5:4 PROCEDURE
5:4.1 Recruitment of Sample
Once the co-operation of the referring physicians at the hospital had 
been secured, recruitment of the subjects for the study began in March 
1983. It was to continue for as long as was necessary to recruit a 
sample of the required size (n=30).
At the beginning, letters were sent to all suitable patients on the 
waiting list; subsequently, individuals were contacted as soon as 
possible after referral for surgery. At the same time, a letter was 
sent to the patient's GP informing him that his patient had been
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a p p r o a c h e d  a b o u t  p a r t i c i p a t i o n  i n  t h e  study.
The letter (see Appendix 11) sent to these potential subjects detailed 
what participation in the study would involve and emphasised that the 
individual was under no obligation to take part. His decision regarding 
the study would in no way affect his medical treatment.
A total of 46 such letters were sent and all of the recipients returned 
their reply forms, as asked. 38 of the 46 respondents (83%) said that 
they would be prepared to be part of the study and eventually, 30 of the 
38 were assessed. There were various reasons why the other 8 potential 
subjects were 'lost' to the study; in some cases, surgery was performed 
at short notice, before it was possible to see the subject, and in 
others, the individual lived too far away for it to be practicable to 
make such a journey just to see one person.
5:4.2 The assessments
Prior to surgery, appointments were made with the subjects for them to 
be seen, in their own homes and with their spouses, at some mutually 
convenient time. This posed no problem with the 'retired' subjects, the 
majority of whom were prepared to be seen at any time. Those subjects 
who were working were mainly seen at the weekend if they were not 
available during the week.
1 6 6
After reminding both partners of the purpose of the study, the general 
procedure was to interview the subject first. In the course of the 
interview, he would also be required to complete the mood and pain 
measures, as indicated on the schedules. To help with the use of the 
rating scales, the subjects were given cards upon which the scale was 
printed, along with the 'extreme' responses at points 1 and 5.
Once the interview was over, the subject could continue and complete the 
neuropsychological testing, or if he felt tired, he could rest while his 
wife was interviewed before testing took place. Otherwise, his wife
would be interviewed at the end of the session.
As the study progressed, however, the need to be flexible and to respond 
to the demands of each individual situation soon became very apparent. 
For instance, the wife might have another comnitment and would wish to 
be interviewed before her husband, or, as often seemed to happen, the 
couple might have decided, beforehand and between themselves, that the 
stages of the assessment should be taken at a more leisurely pace with 
lunch making a welcome 'break'! There were also a few instances where 
it did not seem reasonable, or even possible, for the partner who was 
not being interviewed/tested to be asked to leave the room. If either 
or both partners were disabled or if, in winter, it was possible that 
the living room was the only one to be heated, then the 'ideal' that the 
respondents should be interviewed independently of each other had to be 
waived.
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At whatever stage in the assessment it was carried out, the 
neuropsychological testing schedule was as follows:
i) Logical Memory Passages, Immediate recall condition
ii) Comprehension -|
iii) Similarities j
iv) Digit Span j from the Wechsler Adult Intelligence Scale
(WAIS)
v) Digit Symbol
vi) Block Design
vii) National Adult Reading Test - prior to surgery only
viii) Object Learning Test-i
from the Kendrick Battery
ix) Digit Copying Test -
x) At 45 minutes from the comnencement of testing: Memory Passages,
Delayed recall condition
xi) Set Test
xii) Stroop Colour and Word Naming Test
Throughout the testing, the subject was observed for any signs of 
fatigue and he was told, before the session began, that he should say if 
he felt he needed a break. This was particularly important prior to 
surgery when the individuals were ill and, possibly, less able to cope 
with undue strain.
The first pre-operative assessment took place one or two days before 
subjects left the hospital. Those subjects who felt well enough were 
interviewed, on the ward, during the afternoon visiting period.
As the time approached for the second post-operative assessment, a 
letter (see Appendix 11) was sent to the subject asking him if he was 
still prepared to be part of the study. Once again, it was made clear 
that his continued participation would in no way affect his medical care
1 6 8
and that he should not feel in any way 'pressured'. Those subjects who 
returned their reply forms indicating that they were prepared to remain 
in the study were telephoned and a convenient time was arranged. The 
procedure was then as for the pre-operative assessment. Alternate forms 
of the neuropsychological tests were used where available and 
appropriate (see Section 5:3.1. The Neuropsychological Tests).
5:4.3 The Data Analysis
Non-parametric statistics were used in view of the small sample size and 
the nature of the data, much of which was non-normally distributed and 
not strictly of interval level (e.g., the rating scales). The main 
tests used were as follows:
i) Wilcoxon's Matched-Pairs Signed-Ranks test - to analyse changes 
within the group.
ii) Mann Whitney 'U' - to analyse differences between groups.
iii) Kendall's 'tau' - to examine correlations between variables.
Two-tailed tests were used, unless otherwise indicated, and a 
significance level of 5% was considered acceptable. The analyses were 
carried out using the Statistical Package for the Social Sciences (Nie 
et al, 1975).
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6. THE MAIN STUDY s RESULTS
6:1 PSYCHOLOGICAL, PHYSICAL AND SOCIAL FUNCTIONING: PRE- TO POST-
SURGERY
6:1.i PSYCHOLOGICAL Functioning
This section will deal primarily with changes in affect; changes in 
intellectual performance are reported in Section 6.2.
6:1.1 (i) 'Background' psychological variables
It was considered appropriate to group together and to discuss the 
following variables under this heading since they were measured on one 
occasion only and they do, as it were, provide a 'background' against 
which to examine changes on other measures.
Trait Anxiety: For 27 subjects, the mean Trait Anxiety score at the 
time of the pre-operative assessment was 39.0, with a standard deviation 
of 11.0. The lowest score obtained was 22.0 and the highest, 58.0. 
Figure 3 shoes the distribution of the scores which, it may be seen, was 
positively skewed, with most subjects obtaining scores at the lower end 
of the range.
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Figure 3 s Distribution of Trait Anxiety scores for 27 subjects
It was most appropriate to compare the mean and standard deviation of 
the scores obtained by the study group (mean age=56.9 years) with 
Spielberger's norms for general medical and surgical patients without 
psychiatric complications (Spielberger et al 1970). The mean score 
obtained by the latter group (n=110, mean age =55 years) was 41.33 and 
the standard deviation, 12.55. Thus the mean score for the study group 
was slightly lower than the mean score for the normative group and the 
standard deviation of its score was slightly less.
Self Statement Inventory scores: The first two subjects did not
complete the Self Statement Inventory; Table 15 (overleaf), therefore, 
summarises the scores obtained by the remaining 25 subjects.
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Score on Mean S.D. Min. Max.
Positive statements 34.36 8.78 10.0 44.0
Negative statements 17.72 7.95 9.0 42.0
Total Inventory 52.08 14.38 20.0 82.0
Table 15: Summary of the scores obtained on the Self Statement
Inventory by 25 subjects
It may be seen from Table 15 that the mean score obtained by the group 
for the Positive Statements was approximately twice that obtained for 
the Negative Statements, although there was little difference in the 
standard deviations of the two sets of scores or in the ranges of scores 
obtained by the group. The differences between the two sets of scores 
are further illustrated in Figures 4 and 5. It may be seen from Figure 
4 that the distribution of the scores for the Negative Statements was 
positively skewed, with most scores falling at the low end of the range. 
By contrast, as shown in Figure 5, scores for the Positive statements 
formed a negatively skewed distribution, with most scores falling at the 
high end of the range.
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Figure 4: Distribution of scores for Negative Self Statements (n=25)
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Figure 5 s Distribution of scores for Positive Self Statements (n=25)
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Figure 6: Distribution of total scores obtained on the Self Statement
Inventory (n=25)
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Table 16 shows the patterning of the responses to the Inventory items. 
It may be seen from Table 16 that, for each of the 'negative' toned 
statements, a substantial proportion of the subjects tended towards 
responding that they 'Hardly ever' entertained such a thought. The 
exception to this trend, however, was the statement 'I think about the 
considerable concern I may be causing my wife and family'. Just over 
half of the respondents indicated that they often/very often had such a 
thought.
On all the 'positive' statements, excepting 2, it may be seen that the 
majority of the subjects tended towards the response that they 'Very 
often' had a particular thought. Interestingly, the statements to which 
the responses were more evenly distributed across the response 
categories were (i) 'I remind myself that, in the past, I have been 
successful in coping with stress and pain and that I should be able to 
cope with this surgery' and (ii) 'I am looking forward to having this 
operation'.
Eight subjects added one or more additional self statements and rated 
same. In all, there were 16 additional statements, one subject adding 4 
to his list. Although this additional data was not included in the 
computation of the subjects' scores, it was of interest for the nature 
of its content, as summarised in Table 17.
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STATEMENT CONTENT No. of respondents % total1 2 4 5 1-2 3 4-5
1. Operation be success? li 8 2 2 2 76 8 16
3. Able to be good patient? 12 4 6 1 2 64 24 12
5. Might not survive operation 16 4 2 2 1 80 8 12
NE
o
7. Something going serious­ly wrong with operation 16 5 3 1 0 84 12 4
wAT
T
9. Is surgery best treatment? 22 0 1 0 2 88 4 8
XVE 11.Post-operative pain 11 3 6 4 1 56 24 20
12.Family's concern 4 3 4 2 12 28 16 56
15.Scarring from operation* 20 0 2 0 2 84 8 8
17.Occurrence of heart-attack even after surgery 17 4 1 2 1 84 4 12
2. Best surgeon - 'first class' job 6 4 0 2 13 40 0 60
4. Previously successful at coping 10 1 2 7 5 44 8 48
p 6. Operation as necessity 5 2 1 2 15 28 4 68XTOs 8. Competence of hospital staff 5 2 2 1 15 28 4 68ITIVE
10.Other people's surgery- general ly successful 5 0 4 6 10 20 16 64
13.Marvellous that this surgery exists 1 0 0 4 20 4 0 96
14.Looking forward to operation 5 5 4 2 9 40 16 44
16.Fortunate to have chance of surgery 2 0 i 2 20 8 4 88
18.'New man' after surgery 2 0 1 4 18 8 4 88
Table 16s Patterning of the responses of the 25 subjects to the Self statement inventory Items. Response i = 'Hardly ever* and Response tt, 'Very otten'. * one missing subject (n=z4)
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STATEMENT CONTENT No. of additional statements
Relating to work 3
Waiting for admission 3
Extent post-surgery limitations 2
Need for medications post-surgery? 2
Can disease be halted/retarded? 1
Can children inherit disease? 1
Need for repeat surgery if further blockage 1
Own actions could hinder progress 2
Being 'written off' by others because of condition 1
Table 17= Summary of the additional self statements added by some of 
the subjects to their Inventories
Pre-operative 'Information Status': On the basis of the responses to
the relevant item in the pre-operative interview (Q16), 8 'profiles'
emerged to provide a basis for the categorisation of the subjects, as 
shown in Table 18.
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Code Description of 'profile' N. cases % total
1 No information given, would have 
lilced some, didn't ask, will try 
and find out
1 3.7
2 No information given, would have 
liked some, didn't ask, not intending 
to find out
5 18.5
3 No information given, didn't want 
any, didn't ask, will try and find 
out
1 3.7
4 No information given, didn't want 
any, didn't ask, not intending to 
find out
7 26.0
5 Information was given, it was asked 
for, it was enough but will try to 
find out more
2 7.4
6 Information was given, it was not 
asked for, it was enough but will try 
and find out more
4 14.8
7 Information was given, it was not 
asked for, not enough, more will be 
sought.
1 3.7
8 Information was given, it was not 
asked for, was enough, no more will 
be sought
6 22.2
Table 18= Twenty seven subjects according to pre-surgery ' Information
status'.
From Table 18, it may be seen that the subjects were almost evenly 
divided into two groups, those who were given some information at the 
time of referral (Codes 5-8; 48% sample) and those who were not (Codes
1-4; 52% sample).
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Those individuals coded '4' were considered to be potentially 
interesting. The seven men in this category made it the largest of the 
8 and the remarks that, typically, accompanied their responses to this
question (' The doctors are too busy to bother with my questions ',
' Best not to know too much about these things') suggested that they 
might be 'denying' the implications of their surgery. This group was, 
therefore, compared with the rest of the sample on the various outcome 
measures.
Optimism/Pessimism regarding the outcome of surgery: Using a 5-point
rating scale, subjects were required to respond to the question, 'How do 
you feel as regards the outcome of your surgery?' Table 19 shows the 
distribution of the responses.
Rating N. cases % total
1 (Very optimistic) 20 74.1
2 5 18.5
3 1 3.7
4 1 3.7
5 (Very pessimistic) 0 -
Table 19 s Responses of the 27 subjects to the questions 'How do you 
feel a3 regards the outcome of your surgery?"
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Table 19 shows that close to three quarters of the subjects expressed 
the view that they were 'very optimistic' about the outcome of surgery. 
Combination of ratings i and 2 accounts for over 92% of the subjects.
6:1.1 (ii) State Anxiety
Table 20 (below) shows the summary statistics for the scores obtained by 
the study sample on Spielberger's measure of State Anxiety at each of 
the three assessments points.
STATE ANXIETY Pre-surgery Acute phase Convalescent
phase
Mean 35.8 (34.8) 31.68 (30.4) 32.2
SD 10.6 (10.3) 10.08 (9.5) 10.3
Min 20.0 20.0 20.0
Max 55.0 52.0 53.0
N. Cases 27 (25) 22 (20) 25
Table 20 s State Anxiety scores obtained by the study sample at each of 
the three assessments. (Where 2 sets of figures are given, 
those in parentheses apply to those subjects who remained in 
the study to be assessed at the convalescent phase).
On each occasion, the mean score obtained by the study sample was 
considerably lower than Spielberger's mean of 42.68 for general medical- 
surgical patients without psychiatric complications (Spielberger et al 
1970). The standard deviation of the scores obtained by the norm group
179
to 10.0 for the study sample on each occasion. Thus, there was less
'spread' in the scores obtained by the study sample than in those 
obtained by the norm group. As may be seen from the frequency
distributions in Figures 7,8 and 9, the acute and convalescent phase 
State Anxiety scores showed a marked positive skew, there being more 
subjects obtaining scores at the lower end of the range than at the 
higher end. This skewing was not, however, evident in the pre-operative 
scores.
Wilcoxon Matched-Pairs Ranks tests were used to examine changes over
time. The results of these analyses are summarised in Table 21.
(n=110, mean age=55 years) was 13.7, as compared with a value of close
Figure 7~ Distribution of State Anxiety scores prior to surgery (n=27)
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Figure 8 s Distribution of State Anxiety scores at the acute phase
assessment (n-22)
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Figure 9s Distribution of State Anxiety scores at the convalescent 
phase assessment (n-25)
(Note that shaded areas in Figures 7 and 8 indicate the scores of those 
individuals who did not complete the final assessment)
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Conparison between: T z 2-tailed H. cases
P
Pre-surgery:Acute phase 51.00 (38.52) -2.016 (-2.047) 0.04 (0.04) 22 (20)
Scute phase:
Convalescent phase 84.00 -0.443 0.66 20
Pre-surgery:
Convalescent phase 99.00 -1.186 0.24 25
Table 21s Results of analyses using the Wilcoxon Test on State Anxiety
scores. (Note that where two sets of figures are given, 
those in parentheses apply to those subjects who completed 
the convalescent phase assessment)
As may be seen from Tables 20 and 21, there was a decrease in mean State 
Anxiety score from the pre-operative to acute phase assessments, this 
decrease being statistically significant. The change (increase) in mean 
State Anxiety from the acute phase to the convalescent phase assessments 
was not statistically significant. There was no significant difference 
between the pre-operative and convalescent phase mean State Anxiety 
scores.
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6:1.1 (iii) Depression
Table 22 shows the summary statistics for the scores obtained by the 
group on the short form of the Beck Depression Inventory at the three 
assessment points.
DEPRESSION Pre-surgery llcute phase Convalescent phase
Hean 9.70 (9.48) 2.86 (2.95) 2.64
S.D. 3.51 (3.48) 2.34 (2.42) 2.91
Kin. 1.0 0.0 0.0
Max. 13.0 8.0 11.0
8. Cases 27 (25) 22 (20) 25
Table 22: Depression scores obtained by the study sample at each of
the three assessments. (Where two sets of figures are
given, those in parentheses apply to those subjects who 
completed the convalescent phase assessment).
From the frequency distributions, (Figures 10,11 and 12), it may be seen 
that, on each testing occasion, there was a tendency for the scores 
obtained to show a positively skewed distribution. Thus, throughout the 
study, more subjects obtained low scores for Depression than obtained 
high scores.
Beck and Beck (1972) administered the short form of their Depression
Inventory to a clinical sample (n=598) and, on the basis of this,
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proposed the scheme shown in Table 23, equating ranges of scores on the 
Inventory with clinical rating of degree of depression.
Range of scores Degree of depression
0-4 None/Minimal
5-7 Mild
8-15 Moderate
16+ Severe
Table 23s Beck and Beck's (1972) scheme equating clinical rating of 
degree of depression with scores on the short form of the 
Beck Depression Inventory
Table 24 shows the number of subjects in the present study sample 
falling into each of the above categories at each of the three 
assessments.
Degree of depression No. cases
Pre-surgery
(n=27)
Acute phase Convalesce phase 
(n=22) (n=25)
None/Minimal 15 17 20
Mild 6 4 3
Moderate 6 1 2
Severe 0 0 0
Table 24s Categorisation of subjects In present study sample according 
to degree of depression, based on score obtained on t!>e 
short form of the Beck Depression Inventory
As Table 24 shows, at each stage of the study, the majority of subjects, 
were, at worst, only 'minimally' depressed. At no time, was any subject 
classified as 'severely' depressed. A 'moderate' degree of depression
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Figure 10 s Distribution of Depression spores prior to surgery (n—2'7)
0 1 2 3 4 5 6 7 8
ZlgMra s Distribution of Depression scores at the acute ptiase 
assessment (n-22)
0 1 2  3 4 5  6 7 8 9  10 11
Figure 12 s Distribution of Depression scores at the convalescent phase 
assessment (n-25)
(Note that, in Figures 10 and 11, the shaded areas indicate the scores 
obtained by those individuals who did not complete the final assessment)
was found in 6 subjects (22% sample) prior to surgery, in one subject 
during the acute phase and in two subjects (8% sample) at the 
convalescent phase assessment.
The Wilcoxon statistic was used to examine changes over time, as shown 
in Table 25.
Comparison betveen: T z 2-tailed
P
8. cases
Pre-surgery:Acute phase 45.00 (44.52) -2.240 (-1.786) 0.03 (0.07) 22 (20)
Acute phase?
Convalescent phase 49..98 -1.254 0.21 20
Pre-surgery:
Convalescent phase 23.,50 -2.700 0.007 25
Table 25 s Results of analyses using the Wilcoxon Test on Depression
scores. (Where two sets of figures are given, those in 
parentheses refer to those subjects who were assessed at the 
convalescent phase).
Tables 24 and 25 show that there was a decrease in mean depression score 
across the three assessments. While the decrease from pre-surgery to 
the convalescent phase assessment was highly significant, the decrease 
from pre-surgery to the acute phase assessment was significant only if 
all subjects, including those two who were not assessed later on, were 
taken into account.
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6:1.1 (iv) Self Concept
The Self Concept semantic differential was administered prior to surgery 
and at the convalescent phase assessment only. Table 26 shows the mean 
total score and standard deviation for the group on each of these 
occasions, as well as the mean scores and standard deviations for each
of the eight dimensions. Wilcoxon's Matched-Pairs Signed-Ranlcs Test was 
used to examine the pre- to post-operative changes and the results of 
these analyses are also shown.
Figures 13 and 14 show the frequency distributions for the total scores 
before and after surgery. Prior to surgery, the range of scores was 
from 16 to 38, whereas post-surgery, the lowest score was 23 and the
highest, 40. As shown in Figures 13 and 14, both before and after
surgery, the distributions of the scores tended to be negatively skewed, 
with the majority of subjects obtaining scores towards the higher end of 
the range.
It may be seen from Table 26 that there was an overall trend towards 
more positive self evaluation from pre- to post-surgery. The difference 
between the pre- and post-operative total scores was statistically 
significant (2-tailed p=0.006), as were the differences on the
Dependent/Independent and Valuable/Worthless dimensions (2-tailed p=0.01 
and 0.037 respectively).
188
vO oo o ol v£> OO o CM vO 00T—« CM CM CM CM CM CO CO 00 CO COCl n n A *i Cl Cl Cl Cl ClLO 1^. Ol co U0 r^ o\ co to>—1 I—> CM CM CM CM CM CO CO CO CO
Figure 13 s Distribution of Self Concept total scores prior to surgery 
(n=27)
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Figure 14 s Distribution of Self Concept total scores at the 
convalescent phase assessment
(n=24; 1 subject failed to complete the measure)
(Note that, in Figure 13, the shaded areas indicate the scores of the 
subjects who did not complete the last assessment)
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6:1.2 PHYSICAL Functioning
6.1.2 (i) Perceived General Health
During the pre-operative assessment, subjects were asked to rate their 
own general health, apart from their heart condition. A 5-point scale 
was provided, upon which a rating of 1 corresponded to 'Very good' and a 
rating of 5, to 'Very poor'. Their responses were distributed as shown 
in Table 27.
Response Code Very good X X X Very poor
1 2 3 4 5
N. Cases 18 6 2 0 1
% total 67 22 7 4
Table 27s Responses made by 27 subjects, prior to surgery, to the 
questions 'Apart from your heart condition, how do you rate 
your own general health?'
During the convalescent phase assessment, which took place a mean 202 
days post surgery (range 180-243 days), subjects were again asked to 
rate their own general health. Their responses were as shown below in 
Table 28
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Response Code Very good X X X Very poor
1 2 3 4 5
N. Cases 14 8 2 1 0
% total 56 32 8 4 —
Table 28= Responses made by 25 subjects, during the convalescent phase 
assessment, to the questions How would you rate your own 
general health at the moment?
From Tables 27 and 28, it may be seen that, prior to surgery, two thirds 
of the subjects considered themselves to be in very good health 
(response code 1), as compared with just over one half of the subjects 
post-surgery. If response codes 1 and 2 are combined, however, 89% of 
the subjects are accounted for prior to surgery and 88% are accounted 
for post-surgery.
Pre- and post-operative ratings were compared using the Wilcoxon 
Matched-Pairs Signed-Ranks Test. No significant difference was found 
(T=49.0, z=0.625, 2-tailed p= 0.532). Thus, for the group as a whole,
perceived general health did not change significantly from pre- to post­
surgery .
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6.1.2 (ii) Pain
McGill Pain Questionnaires ('MPQ's) were completed before surgery and at 
the time of the acute phase assessment. The MPQ is intended for use in 
describing present pain, but since only 3 of the 27 subjects had pain at 
the time of the pre-operative assessment, the majority of subjects were 
asked to complete the questionnaire so as to describe their pain when it 
did occur. In view of the failure of this instruction to specify 
whether the pain to be described was to be the worst, the least or the 
'usual' pain, the most reliable indices from these pre-operative MPQs 
were considered to be 'pain at its least' and 'pain at its worst'. 
Table 29 summarises the responses made by 21 subjects.
PAIN INDEX Mean SD Min Max
Pain at its least 1.0 0.5 0 2
Pain at its worst 3.1 1.0 2 5
Table 29 s Summary of scores obtained by 21 subjects on the two pre-
operative pain indices taken from the McGill Pain 
Questionnaire
From Table 29, it may be seen that the mean rating for 'pain at its 
least' was 1.0, which corresponds to the pain descriptor 'Mild'. The 
ratings covered the range between no pain and 'Discomforting'. 'Pain at 
its worst' was described as 'Discomforting', 'Distressing', 'Horrible', 
or ' Excruciating', the mean rating for the group of 3.1 corresponding to 
the descriptor 'Distressing'. At this stage, the pain in question was 
angina pain.
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MPQs were completed by 19 of the 22 subjects interviewed at the acute 
phase assessment, a mean of 8 days post surgery. The remaining three
subjects were omitted because not only were they pain free at the time
of the assessment, but they also claimed to have been virtually free of 
pain since surgery. One of these men went so far as to say 'It's been 
so easy here, I'd rather do it again than have a tooth out'. Two of the 
subjects who had experienced some pain nevertheless commented that this
had been less than expected, one adding that he had suffered more pain
following prostate surgery earlier in the year.
There are two points that must be borne in mind regarding the post­
operative MPQ data and, briefly, these are as follows:
a) The location of the pain described and its origin: Prior to
surgery, the pain described was 'chest pain', angina; post surgery, 
there were several possible sources of pain, as was reflected in the 
responses to the MPQ at this time. Of the 19 subjects, 17 described 
pain in the chest (2 describing both leg and chest pain). The remaining 
subjects had no 'real' chest pain; one described pain in his leg (from 
whence the vein is removed that is subsequently grafted onto the 
coronary artery), whilst the other described a 'general stiffness' and 
the pain that came from a 'pressure sore' on his buttocks. Thus, most 
subjects were describing pain in the same location as prior to surgery, 
but it was not necessarily and, indeed, unlikely to be, of the same 
origin.
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b) The administration of analgesia, relative to completion of the 
MPQs Although it is not possible to account for this entirely 
adequately, no record having been made of all types of medication 
administered to each individual, all MPQs v/ere completed around the 
middle of the afternoon, and:
1 subject had been given analgesia half an hour previously (5%)
6 subjects had been given analgesia last at midday (32%)
5 subjects had been given no analgesia since waking (26%)
7 subjects had had no analgesia at all that day (37%)
Table 30 shows the indices taken from the acute phase MPQs and the 
summary statistics for each variable.
PAIN INDEX Hean SD Hin flax K.cases
Present Pain Intensity 1.2 0.9 0 2 22*
Pain at its least 1.1 0.6 0 2 19
Pain at its worst 3.0 1.2 2 5 19
Huaber of words chosen 4.8 2.0 i 10 19
Total Pain Rating 9.8 7.0 1 32 19
Table 30s Summary of scores on the five acute phase pain indices from
the McGill Pain Questionnaire (*3 subjects included who did 
not complete MPQ because of absence of pain)
Table 30 shows that the mean ratings for both 'present pain intensity' 
and 'pain at its least' were just greater than 1, corresponding to the
194
pain descriptor 'Mild'. On both indices, ratings ranged from 0 (no 
pain) to 2 ('Discomforting'). The mean rating for 'pain at its worst' 
corresponded to 'Distressing', the ratings themselves ranging from 
'Discomforting' through to 'Excruciating'. It should be noted that 
scores on 'Number of Words chosen' covered the whole range from 1 to the 
maximum possible 10, the group mean being 4.8. The highest possible 
score for the Total Pain Rating Index is 39; at this point in the 
present study, the highest score obtained was 32.
By the convalescent phase assessment, the MPQ was no longer found to be 
useful, since most subjects reported being pain free most of the time. 
Subjects were therefore asked to compare the amount of pain that they 
experienced now with the amount experienced before surgery and to 
indicate whether they now experienced more pain, less pain or the same 
amount of pain. Their responses are summarised in Table 31.
Aiount of pain now vs. before surgery 8. cases % total
Less 19 76
Same amount 1 4
Wore 5 20
Table 31s Summary of the responses of 25 subjects when asked, during 
the convalescent phase assessment, to compare the amount of 
pain experienced now to the amount experienced before 
surgery
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Table 31 shows that, at the time of the convalescent phase assessment, 
over three quarters of the subjects reported that they had experienced 
some pain relief since surgery.
Five subjects (20% sample) reported that they now experienced more pain, 
but the corrments that were made by 2 of these men pointed out the 
importance of the subject's interpretation of his pain. One,
attributing his pain to the fact that he had not yet healed following
surgery, stated: 'It's of a different sort  I know the reason and
I attach less importance to it now'.
6:1.2 (iii) Cardiovascular Status
Immediately prior to and immediately post-surgery, the
surgeon/anaesthetist rated the subject's cardiovascular status. The 
ratings were distributed as shown in Tables 32 and 33.
Table 32:
Table 33:
Response Code Poor X Fair X Good
1 2 3 4 5
N. cases 2 5 14 1 3
% total 8 2 0 56 4 12
Ratings of pre-operative cardiovascular stal
subjects ( 2  subjects missing)
Response Code Poor X Fair X Good
1 2 3 4 5
N. cases 0 1 11 0 11
% total 4 44 44
Ratings of post-operative cardiovascular status for 23 
subjects (4 subjects missing)
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From Table 32, it may be seen that, prior to surgery, 86% of the 
subjects were rated as being no better than 'fair'. After surgery (see 
Table 33), all subjects except 1 were rated as 'fair' or 'good'.
6:1.2 (iv) Perceived Recovery
During both of the post-operative interviews, subjects were aslced how 
well they felt they had recovered from their surgery. A 5-point scale 
was provided upon which a rating of 1 corresponded to 'very well' and a 
rating of 5, to 'very poorly'. Table 34 shows the responses made at the 
acute phase assessment and Table 35, those made at the convalescent 
phase assessment.
Response Code Very well x X X Very poorly
1 2 3 4 5
N. cases 14 4 4 0 0
% total 64 18 18 — —*
Table 34 s Responses made during the acute phase assessment to the 
question: 'How well do you feel that you have recovered
from your operation?' (n=22)
Response Code Very well X X X Very poorly
1 2 3 4 5
N. cases 14 8 2 1 0
% total 56 32 8 4 —
Table 35: Responses made during the convalescent phase assessment to
the question: 'How well do you feel that you have recovered
from your operation?' (n=25)
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From Tables 34 and 35, it may be seen that, at both post-operative 
assessments, the majority of subjects perceived themselves to have 
recovered very well. Combination of categories 1 and 2, in both cases, 
accounts for over 80% of the subjects.
During the convalescent phase assessment, subjects were also asked how 
well their recoveries compared with what they had hoped for. Their 
responses were as shown in Table 36 below.
Response Much Little Same Little Much
better better worse worse
Code 1 2 3 4 5
N. cases 11 4 6 3 1
% total 44 16 24 12 4
Table 36: Responses made at the convalescent phase assessment to the
question: 'Can you say how well this (= your recovery)
compares with what you would have hoped?' (25 subjects)
As Table 36 shows, 60% of the subjects reported that they had made 
better recoveries that they had hoped for, whilst a further 24% felt 
that their recoveries had matched their hopes. This would suggest a 
high level of satisfaction with surgical outcome at the time of the 
convalescent phase assessment.
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6:1.2 (v) Conplications
Complications occurring during the acute phase of recovery are
summarised in Table 37. From this, it may be seen that only 30% 
subjects made entirely uncomplicated recoveries during the acute, 'in 
hospital' phase. Almost one half of the subjects experienced cardiac 
complications and over one quarter suffered cerebral problems.
Disorders of cardiac rhythm were recorded in just over 40% subjects.
By the time of the convalescent phase assessment, 9 of the subjects (36% 
total) were considered, on the basis of their medical notes, to have
made 'uncomplicated recoveries'. A further 9 (36%) had made
'essentially uncomplicated' recoveries and the remaining 7 (28%) had
made 'more complicated' recoveries. Additionally, it should be 
remembered that one subject died before the convalescent phase 
assessment was carried out.
PRESENT 
N. cases % total
ABSENT 
N. cases % total
Complications (genera1) 19 70 8 30
Cardiac complications 13 48 14 52
Cerebral complications 7 26 20 74
'Rhythm disorders' 11 41 16 59
Table 37 s Incidence of complications during the acute phase of
recovery (n=27)
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6:1.2 (vi) Medications
The amount and type of medication ordered at time of discharge from 
hospital are summarised in Table 38.
Mean SD Min Max
No. types of medication at discharge 4.04 1.5 1 7
No. cardiac medications 1.75 0.85 0 3
No. Diuretic medications 0.46 0.78 0 2
No. cardiac + No. diuretic
medications 2.21 1.14 0 4
Table 38: Amount and type of medication ordered at discharge from
hospital for 24 subjects (3 subjects missing)
Table 38 shows that all subjects were prescribed at least one type of 
medication at the time of discharge from hospital. It is of interest to 
note that not all subjects were required to take cardiac medications or 
diuretic drugs, since the need for these classes of drugs was seen as a 
measure of cardiac function.
At the time of the convalescent phase assessment, subjects were asked to 
compare the amount of medication that they were presently taking with 
the amount taken before surgery. The responses were as shown in Table 
39.
2 0 0
Response N. cases % total
Less medication
now 18 72
Same amount 3 12
More medication
now 4 16
Table 39s Responses of 25 subjects when asked, at the convalescent 
phase, to compare the number of medications taken now with 
the number taken prior to surgery
It may be seen from Table 39 that over 70% subjects reported a decrease 
in the amount of medication taken. Four subjects, however, reported 
that they were now taking more medication than previously.
6:1.3 SOCIAL Functioning
This section is concerned with changes occurring between the pre­
operative and convalescent phase assessments and so only data from the 
25 subjects who completed both of these assessments will be reported. 
Additionally, it would seem appropriate to report, in this section, the 
subjects' perceptions of the initial impact of heart disease on their 
family and social/leisure functioning.
2 0 1
6:1.3 (i) Changes relating to family functioning:
Of the 25 subjects, only 4 (16%) felt that their family lives had not 
been affected by their developing heart disease. Table 40 summarises 
the way(s) in which the subjects felt that their family lives had been 
affected; as may be seen, some subjects mentioned more than one effect.
NATURE OF EFFECT No cases % total
(n=25)
Own irritability/depression 7 28
Physical restrictions - less walking, dancing 6 24
Sexual problems 4 16
Family 'protecting' subject - physically/emotionally 4 16
Worry for wife/family 3 12
Financial restrictions 2 8
More tolerance all round 1 4
Change in own and others' views of self 1 4
Subject being at home all day 1 4
Children have grown up with illness 1 4
No effect 4 16
Table 40s Reported changes in family life since the onset of heart 
disease
As may be seen from Table 40, the most commonly reported effects related 
to the subject being more irritable or depressed than before. One 
subject said that whilst he felt that his 'cool' was upset on some 
occasions, he was not sure whether he could blame this upon his heart 
disease or upon (job-related) stress; another said that he felt that he 
tended to 'blow his top' more quickly than he used to, especially if 
things were stressful. With regard to smacking the children, he said
2 0 2
that at one time, this was something he did not do. Now, however, he 
found that he was inclined to smack before finding out what had 
happened.
Two subjects referred specifically to the frustration that stemmed from 
not being able to do as much as before; one of these described how the 
fact that he was able to do less than before made him feel depressed and 
how this depression was passed on to the family, giving rise to bad 
feelings. The other man said that he had become short-tempered as a 
result of his diminished capabilities and went on to describe how it 
upset him that he (aged 58 years) had to have his odd jobs carried out 
by a 73 year old man.
The physical restrictions imposed by the heart disease were considered 
responsible for the changes in family life by a high proportion of 
subjects. The subjects referred to general tiredness, fewer outings, 
making fewer visits to the family and not being able to walk far or go 
dancing whilst on holiday. One subject, who had his heart attack when 
his son was only 5 years old and his daughter 'still a baby', felt that 
he had not been able to have a 'normal' relationship with his children 
because of his decreased mobility. Another aspect of the physical 
restrictions imposed by heart disease was the deterioration of sexual 
relationships; this was mentioned by 4 of the subjects.
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Four subjects felt that their family lives had changed by virtue of the 
fact that the other members had taken some of the 'load' normally 
carried by the subject. Two subjects described how their wives 
physically had to do more, whilst the other two described a more general 
type of 'protectiveness', one saying: 'Everyone has rallied round; my
relationships with them haven't changed, however, they are more 
protective'.
Worry for the wife and family was mentioned explicitly by 3 subjects, 
although it was obviously implicit in a number of the responses already 
discussed. One subject described how his family, especially his grown­
up children, were worried at the prospect of his possibly having 
surgery. They did not actually know that the decision had been made for 
him to have the surgery at the time of the pre-operative interview. 
Even this man's wife did not know that her husband was definitely going 
to have surgery, at this stage; unknown to the author, the subject had 
arranged that he should be interviewed at a time when his wife would not 
be at home. It was explained that this was because the wife had made 
plans to go on holiday with a friend and that she would surely cancel 
this if there was any likelihood of the subject being admitted to 
hospital. This he wished to avoid.
At the time of the convalescent phase assessment, 11 subjects (44% of 
the sample) expressed the view that their family lives had changed since 
their surgery. Fourteen subjects (56%) felt that there had been no 
changes some of the different types of change mentioned by the subjects
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are summarised in Table 41.
In addition, two subjects described, as a change, how their families 
tended to treat them as 'sick'. One said, in a joking way: 'They still
think I'm a cripple, they say s o   They maybe make more allowances
than before'.
NATURE OF THE CHANGE N. cases % total 
(n=25)
Family happier/less anxious 4 16
Own better temper 2 8
Family more appreciative, get along better 2 8
Spending more time together
Increased physical capabilities, can keep
1 4
up with family now 1 4
No change 14 56
Table 41s Reported changes in family life since surgery
Another subject said that his family life had changed because, on the 
one hand, his wife had become ill with a thyroid condition ('She did all 
the worrying for me and now she's paying the price'), but on the other, 
their first grand-child had been born. Not surprisingly, he found it 
difficult to make the better/worse judgement below.
The one widower in the sample, who had two grown-up children who lived 
away from home, was planning to marry again the following year, although 
he was currently living with the lady in question. He explained that he
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did not like being alone when in pain and also expressed concern over 
his daughter who was presently undergoing psychiatric treatment, the 
implication of this being, who would take care of his daughter if 
anything happened to him? Since this man's convalescence had, to that 
point, been complicated, these were doubtless very real concerns to him.
Two subjects were able to give particularly articulate accounts of how 
the experience of surgery had changed their attitude towards life and 
other people and how this change in attitude had inproved their family 
lives, as well as (especially for the first man) changing their lives in 
general.
The first man worked as a Probation Officer and was also a strongly 
committed Salvationist. During all the interviews, he had tended to 
bring in his religious convictions and, perhaps, to illustrate his 
answers with examples drawn from his work or from his experiences 
dealing with people with alcohol problems. After his surgery, he said 
that he believed it to be a requirement of recovery that one should 
change one's own life and he drew a parallel with alcoholism; if one was 
going to be helped, one had to help oneself. With particular regard to 
the matter of family life, this subject said that he felt it was now a 
question of 'balance'; after work he now felt that he had done enough 
and that he was entitled to share time with his wife and family. No 
longer was he driving himself, but he did not feel guilty: 'The world
would have survived without me if I hadn't had my operation'.
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Response Code N. cases % total
Much better 1 7 28
A little better 2 4 16
Same 3 14 56
A little worse 4 0 -
Much worse 5 0 —
Table 42s Responses trade by 25 subjects asked to compare their family 
lives now with their family lives prior to surgery
Table 42 shows that where changes were reported, they were perceived as 
being for the better.
6:1.2 (ii) Changes relating to social/leisure functioning
Of the 25 subjects, 10 (40%) felt that their social lives had not been 
affected by their developing heart disease. Table 43 summarises the 
ways in which the subjects felt that their social lives had been 
affected. Again, some subjects mentioned more than one effect. It 
should, perhaps, also be noted that 7 of the 15 subjects who responded 
affirmatively qualified their comments by saying that the effect of 
their developing heart disease on their social lives had only been 'very 
slight'.
From Table 43, it may be seen that the most commonly mentioned effect 
was that the onset of heart disease had meant making fewer outings and 
visits; another was the reduction in ability to tolerate previously
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enjoyed activities such as dancing, walking, swimming, golf and, even.
bridge.
Two subjects reported rather less 'obvious' ways in which their social 
lives had been affected by their developing heart disease. One said 
that his social life had changed now that he was smoking and drinking 
less; the other commented that, on social occasions, he often found 
himself to be the centre of attention, with other people asking him 
about his health and pending operation.
NATURE OF EFFECT No cases % total 
(n=25)
Making fewer outings and visits 7 28
Being unable to dance/Attending fewer dances 4 16
Less able to walk, swim 1 4
Having to give up golf 1 4
Having to cut down on bridge playing 1 4
Taking things more quietly 1 4
Being unable to stay out late 1 4
Smoking and drinking less 1 4
Being centre of attention because of illness 1 4
No effect 10 40
Table 43 s Reported changes in social life since the onset of heart
disease
Of the 10 subjects who said that their social lives had not been
affected by their developing heart disease. 3 gave the impression that
they had previously had very little by way of a social life to be
affected. Another said that he now went out less than he used to
because he had less money now. This, he felt, was the main reason,
although it might be that he was 'getting older and felt less like
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affected by their developing heart disease, 3 gave the impression that 
they had previously had very little by way of a social life to be 
affected. Another said that he now went out less than he used to 
because he had less money now. This, he felt, was the main reason, 
although it might be that he was 'getting older and felt less like
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bothering'. He did not think the main reason for his restricted social 
life was the development of his heart disease.
At the time of the convalescent phase assessment, 9 subjects (36%) 
expressed the view that their social lives had changed since surgery. 
The remaining 16 (64%) felt that there had been no such changes. Table 
44, summarises the different types of changes mentioned by the subjects.
NATURE OF CHANGE No cases % total 
(n=25)
Own attitude towards ..... 5 20
Less tired, more physically able 2 8
Not able to stay out late 1 4
Less dancing 1 4
Not able to tolerate alcohol 1 4
No change 16 64
Table 44; Reported changes in social life since surgery
As may be seen from Table 44, the most commonly mentioned change (or 
more correctly, possibly, reason for change) was a change in the 
subject's attitude to the issue of a social life. One subject described 
himself now as 'less inhibited' about a social life; he had felt guilty 
if he took time off work before, whereas now, he saw it all as part of 
life, recognising that 'all work and no play is no good'. Another 
subject felt that his social life had inproved due to his being less 
short-tempered, on account of his improved physical status. Two more 
subjects felt that they were better company and were happier about 
meeting others, now that they were feeling better in themselves. The
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The subjects were asked to compare their social lives before and after 
surgery. Table 45 summarises the responses made by 23 subjects only; 
one had been unable to make the comparison since he felt that this was 
the very point in time when changes were to be made, whilst another felt 
compelled to make his rating as 'between 1 and 2'. He described his 
social life now as 'quite a bit better', saying that it had 'improved to 
where it was before the heart attack'. Only one subject reported a 
deterioration in his social life since surgery.
Response Code N. cases % total
Much better 1 4 17
A little better 2 2 19
Same 3 16 70
A little worse 4 1 4
Much worse 5 0 —
Table 45 s Responses made by 23 subjects asked to cotrpare their social
lives now with their social lives before surgery
6:1.3 (iii) Changes relating to work functioning
Of the 25 subjects who comprised the final sample, 7 had retired prior 
to referral for surgery. In 5 cases, retirement was taken early because 
of the subject's poor health. Of the remainder 11 were working, 5 had 
posts but were on 'sick leave' and 2 were out of work at the time of the 
pre-operative assessment. At the time of the convalescent phase 
assessment, of those 18 who were eligible for work, 2 (11%) had retired 
since the operation, 2(11%) were back at work on a part-time basis and
12 (67%) had returned to work full-time. The 2 subjects (11% of the
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sample) who had been unemployed prior to surgery had remained so. All 
subjects who had returned to work had returned to their former posts, 
with the exception of one who had a different job, but one of comparable 
status.
Of the 14 subjects who had returned to work, 8 (57%) were working the 
same number of hours as before, 2 (14%) were working more hours and 4 
(29%) were working fewer hours. Two of the four men working fewer hours 
than before were the two working part-time; the other two were working 
full-time, but were working fewer hours by virtue of having cut down on 
the amount of overtime that they had been doing prior to surgery.
The average amount of time taken for subjects to return to work after 
surgery was 16.4 weeks, S.D. 5.9 weeks. One subject returned to work 6 
weeks after surgery, whilst the longest period of convalescence prior to 
returning to work was 27 weeks.
To summarise this section on social functioning, it was found in the 
present study that whilst, prior to surgery, the majority of subjects 
expressed the view that their family and social lives had been affected 
by their developing heart disease, post surgery, most subjects reported 
no changes in these areas since operation.
The effects of the illness and surgery on family life were, arguably, 
more marked than were their effects on social life. 84% subjects said 
that their family lives had been affected by their illness, most
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commonly as a result of their (i.e the subjects') irritability and 
depression. After surgery, 44% reported that their family lives had 
improved; no-one reported a deterioration.
By way of contrast, of the 60% who stated that their social lives had been 
affected by their illness, half qualified their responses by saying that the 
effect had been only 'very slight’. There were also others who felt that 
they had had no social lives prior to their illness, anyway. The most 
commonly reported effect of illness on social life was a restriction in the 
number of outings and the most frequently mentioned change post-surgery was 
a change in the subjects' 'attitude' towards socialising. 70% of the 
subjects reported no change in their social lives post surgery, 1 (4%) 
reported a deterioration and the remainder (26%) stated that there had been 
an improvement.
The results relating to work functioning, finally, suggested little overall 
change. Post surgery, there were 18 men who would have been eligible for 
work, of whom 16 (89%) had jobs to which they could return. Fourteen of the 
16 (88%) had returned to work by the time of the convalescent phase 
assessment, 12 (75%) on a full-time basis, whilst the remaining 2 had retired. 
Of the 2 men who retired post-surgery, one was approaching 65 years of age 
and would have been due to retire, but the other man was only 54 years old 
and the decision to retire from teaching was his own and not based on medical 
advice. The 2 men who had been made redundant prior to surgery were, 
unfortunately, still out of work when re-interviewed and neither was very 
optimistic about their chances of finding employment.
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6:2 CHANGES IN INTELLECTUAL FUNCTIONING
Subjects were required to complete a battery of neuropsychological tests 
prior to surgery and, again, at the convalescent phase assessment, some 
six months after surgery.
On the basis of the literature, it had been hypothesised:
HI: That where pre- to post-operative deterioration was found, the
tests involved would be of the type measuring psychomotor 
speed/co-ordination or requiring spatial/perceptual analysis.
H2: That no pre- to post-operative deterioration in performance would
be found in verbal tests or in tests of memory
Thus, of the tests used in the present study, deterioration in 
performance would be predicted on the following: Digit Symbol, Block
Design, Digit Copying, Stroop Colour Word Naming Test, Visual 
Reproduction. No change in performance would be expected on:
Similarities, Comprehension, Digit Span, Set Test, Memory Passages 
(Immediate and delayed recall), Object Learning Test.
Table 46 summarises the group data for these tests. Pre- to post­
operative changes were analysed using Wilcoxon's Matched-Pairs Signed- 
Ranks Test, as shown. From this table, it may be seen that on no test 
was there any marked deterioration in performance. (It should be
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remembered that the scores on the Set Test and the Stroop were 'times 
taken', in seconds, so that a decrease in score actually represented an 
improvement in performance). Using a 2-tailed test, there was found to 
be a significant difference (p<0.05) between pre- and post-operative 
mean scores on the following tests:
i) Logical Memory passages. Immediate recall (2-tailed p=0.004)
ii) Logical Memory passages, Delayed recall (2-tailed p=0.000)
iii) Digit Symbol (2-tailed p=0.021)
iv) Digit Copying Test (2-tailed p=0.005)
On all four tests, performance improved post-surgery. Hypothesis 1 was 
thus rejected, whereas Hypothesis 2 was accepted, there having been no 
deterioration on any of the verbal tests or on the tests of memory.
It was further hypothesised that:
H3: Some, but not all, subjects would show decreased
neuropsycholoqica 1 test scores post surgery. Those most likely to
do so would be:
a) those who were older,
b) those obtaining low scores prior to surgery,
c) those obtaining high scores, before or after surgery, on measures
of Anxiety or Depression,
d) those spending longer periods of time on the bypass.
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In order to test these hypotheses, 'change' scores were calculated. For 
all tests except the Set Test and the Stroop, the subject's post­
operative test score was subtracted from his pre-operative score. Thus, 
a 'change' score with a negative sign implied improvement, whilst a 
positive sign signified deterioration. The more positive the 'change' 
score, the greater the pre- to post-operative deterioration in 
performance. As stated above, since the Set Test and Stroop differed 
from others in that an increase in score (= time taken) corresponded to 
deterioration in performance, for these tests only, 'change' scores were 
computed by subtracting the pre-operative score from the post-operative 
score. The signs of these 'change' scores thus implied the same 
'direction'of change as they did on the other tests; a negative sign 
indicated improvement, a positive sign, deterioration.
The summary statistics for the 'change' scores are presented in Table 
47.
From Table 47, it may be seen that, on all tests, some subjects showed 
inxproved performance (indicated by a negative value) whilst others 
showed deterioration (= positive 'change' score) from pre- to post­
surgery. The distributions of the 'change' scores for each test are 
reported below:
Comprehension: As may be seen from Figure 15, an improvement in
performance of between 1 and 4 points was shown by 56% of the subjects. 
8% showed no change from pre- to post-surgery, whilst 36% showed a 
deterioration of between 1 and 5 points.
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'CHANGE' SCORE for: Mean S.D. Min Max N.cases
Comprehension -0.28 2.208 -4.0 +5.0 25
Similarities +0.28 1.990 -3.0 +5.0 25
Digit Span +0.04 2.32 -5.0 +5.0 25
Digit Symbol -0.54 0.932 -2.0 +2.0 24
Block Design +0.08 1.730 -3.0 +4.0 25
Memory Passages -
Immediate recall -2.04 2.872 -7.5 +4.0 25
Delayed recall -2.52 2.519 -6.5 +2.5 25
Visual Reproduction +0.12 1.720 -3.0 +3.0 25
Object Learning Test-
Number correct -1.32 6.930 -19.0 +9.0 25
Digit Copying Test -
T-score -8.50 14.016 -51.0 +11.0 24
Set Test - A -3.44 9.976 -22.0 +16.0 23
- B -3.54 11.790 -45.0 +15.0 22
- C +2.14 18.680 -48.0 +40.0 22
- D -4.09 10.207 -38.0 +11.0 23
Stroop - A -1.48 7.194 -24.0 +7.0 25
- B -0.76 6.610 -14.0 +14.0 25
- C +2.13 22.314 -23.0 +74.0 23
Table 47: Summary statistics for the pre- to post-operative 'change'
scores. (Note that a negative value indicates an
improvement in performance; a positive sign indicates a 
deterioration
219
5 -
I^mprovmt Deter
(n=14) (n=9)
- 4  - 3  - 2  - 1 0  1 2  3 4 5
Figure 15; Distribution of pre- to post-operative change scores on 
Comprehension (n+25)
Similarities: Figure 16 shows that 36% of the subjects improved in
performance by 1 to 3 points on the Similarities test, whilst 40% 
deteriorated by between 1 and 5 points. 24% subjects showed no pre- to 
post-operative change in performance.
5 -
I^mprovmt
(n = 9 )
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Figure 16; Distribution of pre- to post-operative 'change' scores on 
Similarities (n=25)
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subjects improved by between 1 and 5 points from pre- to post-surgery. 
24% of the subjects showed no change in performance and 40% showed a 
deterioration of between 1 and 5 points.
Digit Span: Figure 17, shows that the performance of 36% of the
Figure 17s Distribution of pre- to post-operative 'change' scores on 
Digit Span (n=25)
Digit Symbol: The 'change' scores on the Digit Symbol test were
distributed as shown in Figure 18. It may be seen that only 2 subjects 
(8% sample) showed a deterioration in performance of between 1 and 2 
points. 38% showed no pre- to post-operative change whilst 54% improved 
by 1 or 2 points.
2 2 1
Figure 18; Distribution of pre- to post-operative 'change' scores on 
Digit Symbol (n=24)
Block Design: As nay be seen from Figure 19, 36% of the subjects showed
pre- to post-operative improvements in performance on Block Design of 
between 1 and 3 points. 44% of the subjects showed a deterioration in 
performance of between 1 and 4 points and 20% of the subjects showed no 
change.
I^mprov
(n=9)
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Figure 19s Distribution of pre- to post operative 'change' scores on 
Block Design (n=24)
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Logical Memory passages - Immediate and delayed recall: Figure 20
shows that, on Immediate recall, 80% of the subjects showed pre- to
post-operative improvements of between 0.5 and 7.5 points. The
performance of the remaining 20% deteriorated by between 1.5 and 4.0
points
T m t n
Jjnp.r o  v______________________________ .  D e t e r  >
(n=20) (n=5 )
-  8 . 0  7 . 0  6 . 0  5 . 0  4 . 0  3 . 0  2 . 0  1 . 0  0 + 0 . 5  1 . 5  2 . 5  3 . 5
7 . 5  6 . 5  5 . 5  4 . 5  3 . 5  2 . 5  1 . 5  0 . 5  1 . 0  2 . 0  3 . 0  4 . 0
Figure 20s Distribution of pre- to post-operative 'change' scores on 
immediate recall (n=25)
On Delayed recall, it may be seen from Figure 21 that 84% subjects 
showed pre- to post-operative improvements in performance of between 0.5 
and 6.5 points. 1 subject (4% sample) showed no change in performance 
and 3 subjects (12%) showed deterioration of between 1.5 and 3.0 points.
Im prov 'm t
(n=21)
D e t e r n
(n=3)
-  7 . 0  6 . 0  5 . 0  4 . 0  3 . 0  2 . 0  1 . 0  0 + 0 . 5  1 . 5  2 . 5
6 . 5  5 . 5  4 . 5  3 . 5  2 . 5  1 . 5  0 . 5  l . o t o  3 . 0
Figure 21s Distribution of pre- to post-operative 'change' scores on 
Delayed recall (rr=25)
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Visual Reproduction: Figure 22 shows that, on Visual Reproduction, 36%
subjects improved their performance from pre- to post-surgery by between 
1 and 3 points, while 44% deteriorated by between 1 and 3 points. 20% 
of the subjects showed no change.
 ^Improvmt
(n = 9 )
Detern
(n=l1)
- 3  - 2 -1
Figure 22s Distribution of pre- to post-operative 'change' scores on 
Visual Reproduction (n=25)
Object Learning Test: As may be seen from Figure 23, 56% subjects
showed pre- to post-operative improvements in performance on the Object 
Learning Test of between i and 19 points. Two subjects (8%) showed no 
change whilst 36% showed deterioration of between 2 and 9 points.
224
Improv
(n-14)
mt Deter
(n=9)
11
i iO vO
CM — «
CDI
CM
mIoo I-a I
OO CM
i —m |
CD
Figure 23s Distribution of pre- to post-operative 'change' scores on 
Object Learning (n=25)
Digit Copying Test: Figure 24 shows that, on the Digit Copying Test,
67% of the subjects showed an improvement in performance of between 6
and 20 points. One subject (4% sample) showed no pre- to post-operative
change, whilst 29% showed a deterioration of between 2 and 11 points.
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Figure 24: Distribution of pre- to post-operative 'change' scores on
Digit Copying (n=25)
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operative 'change' scores for the four parts of the Set Test, A 
(colours), B (animals), C (fruits) and D (towns).
From Figure 25, it may be seen that, on A, 70% of subjects showed an 
improvement in performance of between 1 and 22 points. One subject (4% 
sample) showed no change in score from pre- to post-surgery whilst 26% 
deteriorated by between 1 and 16 points.
Figure 26 shows that, on part B, 73% subjects improved their performance 
from pre- to post-surgery by between 1 and 45 points. (59% subjects 
improved their performance by from 1 to 6 points). Two subjects (9%) 
showed no change in score from pre- to post-surgery whilst 18% 
deteriorated by between 3 and 15 points.
On part C, it may be seen from Figure 27, the majority of subjects (64%) 
showed a pre- to post-operative deterioration in performance of between 
1 and 40 points. The performance of the remaining subjects (36%) 
improved by between 6 and 48 points, 32% sample improving by between 6 
and 20 points.
Figure 28 shows that, in part D, the performance of 61% subjects 
improved by between 1 and 38 points. (The performance of 56% subjects 
improved by between 1 and 15 points). 30% subjects deteriorated by from 
1 to 11 points and the remaining 9% subjects showed no change.
Set Tests: Figures 25 to 28 show the distribution of the pre- to post­
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Figure 25s Distribution of pre- to post-operative 'change' scores on 
Set Test A (n=23)
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Figure 26s Distribution of pre- to post-operative 'change' scores on 
Set Test B (n=22)
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Figure 27s Distribution of pre- to post-operative 'change' scores on 
Set Test C (n=22)
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Figure 28s Distribution of pre- to post-operative 'change' scores on 
Set Test D (n=23)
Stroop Test: Figures 29 to 31 show the distributions of the pre- to
post-operative 'change' scores for the three parts of the Stroop Test.
From Figure 29, it may be seen that on Stroop A (colour names in black 
type) 48% subjects improved from pre- to post-surgery by between 1 and 
24 points, 36% improving between 1 and 5 points. 40% subjects 
deteriorated by between 1 and 7 points. Three subjects (12%) showed no 
pre- to post-operative change.
On Stroop B (naming blocks of colour), it may be seen from Figure 30, 
56% subjects showed an improvement in performance (range 1-14 points). 
40% subjects deteriorated from pre- to post-surgery by from 1 to 14 
points and 1 subject (4% sample) showed no change.
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Figure 29s Distribution of 'change' scores on Stroop A (n=25)
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Figure 31s Distribution of 'change' scores on Stroop C (n-23)
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Figure 31 shows that on Stroop C (naming colours of inks when colour 
names printed in contrasting colours), 65% subjects improved from pre- 
to post-surgery by between 1 and 23 points, 48% improving by between 1 
and 9 points. 31% subjects deteriorated (range 1-74 points), 17% 
deteriorating by between 1 and 14 points. Only 1 subject (4% sample) 
showed no pre- to post-operative change in performance.
To summarise, on 12 of the 17 tests (71%) the majority of subjects 
improved on their pre-operative performance post-surgery, whilst on 5 
tests, the performance of the majority deteriorated. On no test did the 
majority of subjects show no change in score.
Figures 18, 20, 21 and 24 show that on Digit Symbol, Memory Passages
(Immediate and delayed recall) and Digit Copying, a substantially higher 
proportion of subjects inproved than deteriorated. It was on these 4 
tests that significant differences were found between pre- and post­
operative group means. Similarly, considerably more subjects improved 
than deteriorated on Set Tests A,B and D but, as shown in Table 46, the 
differences between the pre- and post-operative group means were not 
significant.
The 'change' scores were correlated, using Kendall's tau, with the 
variables listed above. A matrix of the resulting correlation 
coefficients is included in the appendix (see Appendix X); a summary of 
the significant findings is given below:
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would show deterioration in performance on the neuropsychological tests 
from pre- to post-surgery, i.e. that Age and 'change' score would be 
positively correlated. Using Kendall's tau and one-tailed tests. Age 
was found to be positively correlated with 'change' score on 12 (71%) of 
the 17 tests. However, no significant correlations (p < 0.05) were
found and thus this hypothesis was rejected.
Age was, however, found to be significantly negatively correlated with 
pre-operative score on Visual Reproduction (tau = -0.375, n=25, 2-tailed 
p=0.01) and with post-operative scores on Similarities (tau= -0.388, 
n=25 2-tailed p=0.01) and Digit Symbol (tau= -0.313, n=24, 2-tailed
p=0.05). This finding that increasing age was associated with poor 
performance on Visual Reproduction prior to surgery but not afterwards 
explained the small negative correlation between Age and the Visual 
Reproduction 'change' score and suggested a tendency for older subjects 
to improve in performance on this test from pre- to post-surgery.
The finding that increasing Age was associated with poor performance on 
the Similarities and Digit Symbol tests post-surgery but not prior to 
same suggested that Age might be associated with pre- to post-operative 
deterioration in performance on these tests. Although the correlations 
between Age and these 'change' scores were not significant, they were 
positive and might have attained significance had a larger sample been 
used.
a) Correlations with AGE: The hypothesis stated that older subjects
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b) Correlations with PRE-OPERATIVE SCORES: The hypothesis stated
that low pre-operative scores would be associated with pre- to post­
operative deterioration in performance on the neuropsychological tests. 
Thus, it was predicted that (i) for all tests except the Set Test and 
the Stroop, pre-operative scores would be negatively correlated with the 
'change' scores, whilst (ii) for the Set Test and (iii) the Stroop, 
there would be a positive correlation between the two.
It was found that:
(i) For the following tests - Comprehension, Similarities, Digit Span, 
Digit Symbol, Block Design, Visual Reproduction, Memory Passages, Object 
Learning, Digit Copying - there were no negative correlations at all. 
Three of the positive correlations attained statistical significance (p<
0.05) using a one-tailed test, these being:
i) Digit Span (tau= 0.43, n=22, 1-tailed p=0.006)
ii) Block Design (tau= 0.36, n=21, 1-tailed p=0.02)
ii) Object Learning (tau= 0.32, n=24, 1-tailed p=0.02)
Thus, on these tests, poor performance prior to surgery was associated 
with pre- to post-operative improvements in performance.
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(i) For the Set Tests, all correlations were negative and 
statistically significant (p< 0.05), using 1-tailed tests:
Set Test A (colours) (tau=-0.31, n=22, 1-tailed p=0.023)
Set Test B (animals) (tau=-0.64, n=21, 1-tailed p=0.001)
Set Test C (fruits) (tau=-0.27, n=22, 1-tailed p=0.04)
Set Test D (towns) (tau =-0.71, n=21, 1-tailed p=0.001)
Again, poor performance on the Set Test prior to surgery was associated 
with pre- to post-operative improvements in performance.
(iii) For the Stroop Colour-Word Naming Test, there were no significant 
correlations between the pre-operative scores and the 'change' scores on 
any part of the test.
On the basis of these findings, it was thus necessary to reject the 
hypothesis that low pre-operative scores would be associated with post­
operative deterioration in performance. Rather, it was found that low 
pre-operative scores were associated with post-operative improvement, 
except in the case of the Stroop, where there was no association.
c) Correlations with MOOD: The hypothesis was that there would be a
positive correlation between mood scale scores and the 'change' scores,
i.e. high Anxiety/Depression, before or after surgery, would be directly 
related to deterioration in performance after surgery. Table 48 
summarises the significant correlations of measures of mood with the 
test 'change' scores and with the pre- and post-operative scores. Those
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correlations are also shown which were significant beyond the 10% level 
but did not attain the 5% level.
From Table 48 it may be seen that the scores obtained on Block Design, 
Digit Copying, Set Test and Stroop A were not significantly correlated 
with measures of Anxiety or Depression. Scores obtained on the 
following tests were associated with measures of mood:
Comprehension: From Table 48, it may be seen that performance on the
Comprehension test was not significantly correlated with Depression,as 
measured on the short form of the Beck Depression Inventory before and 
after surgery. Trait Anxiety, measured prior to surgery, was found to 
be significantly negatively correlated with the Comprehension 'change' 
score, showing higher levels of pre-operative Trait Anxiety were 
associated with greater improvements in performance on this test during 
the post-operative period.
Level of State Anxiety prior to surgery was not correlated with pre- or 
post-operative Comprehension score or with the 'change' score. Post 
surgery, however. State Anxiety was found to be significantly negatively 
correlated with Comprehension score, indicating that a high level of 
State Anxiety was associated with a poor post-operative performance. 
From Table 48, it may be seen that post-operative State Anxiety was also 
significantly negatively correlated with the pre-operative Comprehension 
score, showing that these individuals had also fared poorly on this test 
prior to surgery.
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TEST
STATE
PRE-OP
ANXIETY
POST-OP
DEPRESSION 
PRE-OP POST-OP
TRAITANXIETY
Comprehension Pre-opPost-op'Change' NS
-0.302*-0.367*NS NS NS
NSNS-0.301*
Similarities Pre-opPost-op'Change' NS NS NS
NSNS-0.298*
NSNS-0.364*
Digit Span Pre-opPost-op'Change'
-0.324*NS-0.216t
NS-0.257t0.268*
NS -0.297t NS NS
-0.334*NS-0.273*
Digit Symbol Pre-opPost-op'Change' NS NS
-0.324*NSNS NS NS
Block Design Pre-opPost-op'Change' NS
NS-0.289tNS NS NS NS
Immediate recall Pre-opPost-op'Change'
-0.249tNSNS
-0.243tNSNS
-0.267tNS-0.283*
NSNS NS -0.296*
Delayed recall Pre-opPost-op'Change' NS NS
NSNS-0.250* NS NS
VisualReproduction Pre-opPost-op'Change'
NSNS0.233t NS
NS~0.279tNS NS
NS-0.299*0.352*
Object Learning Pre-opPost-op'Change' NS
-0.259t -0.356* NS NS NS NS
Digit Copying Pre-opPost-op'Change'
NSNS0.217t NS NS NS NS
Table 48 s Correlations of performance on neuropsychological tests
with pre- and post-operative mooa scores. (Note: Symbol'NS' Indicates that correlation not significant, * Indicates result significant beyond 5% level, 't' indicates result significant beyond 10% level) (Cont.)
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TEST
STATE
PRE-OP
ANXIETY
POST-OP
DEPRESSION 
PRE-OP POST-OP
TRAIT
ANXIETY
Set Test - A
Pre-op
Post-op
'Change'
NS
-0.258t
NS
0.236t
NS
NS
0.276*
NS NS
- B
Pre-op
Post-op
'Change'
NS NS NS NS NS
- C
Pre-op
Post-op
'Change'
NS NS NS
NS
-0.276t
NS
NS
- D
Pre-op
Post-op
'Change'
NS NS NS
NS
NS
0.221t
NS 
NS 
0.228t
Stroop - A
Pre-op
Post-op
'Change'
NS 
NS 
0.199t
NS 
-0.248t 
NS
NS NS NS
- B
Pre-op
Post-op
'Change'
NS
0.353*
NS
NS NS
-0.234t
NS
NS NS
- C
Pre-op
Post-op
'Change'
NS
0.277
0.291
NS
0.318*
NS
NS
NS
NS
-0.275*
NS
Table 48 s Continued: To show the correlations <of performance on
neuropsychological testa (pre-operative score/post-operative 
score/'change' score) with pre- and post-operative mood 
scores. (Note Symbol 'NS' indicates that correlation not
significant, * indicates result significant beyond 5% level, 
't' indicates result significant beyond 10% level)
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with pre- or post-operative levels of State Anxiety or with post­
operative level of Depression. Although not significantly correlated 
with either the pre- or post-operative scores on Similarities, pre­
operative Depression and pre-operative Trait Anxiety were both 
significantly negatively correlated with the Similarities 'change' 
score, indicating an association between high levels of Depression/Trait 
Anxiety prior to surgery and subsequent improvement in performance on 
the Similarities test.
Digit Span: Performance on the Digit Span test was not significantly
correlated with level of Depression, either before or after surgery. 
Pre-operative Trait Anxiety was found to be significantly negatively 
correlated with the 'change' score, indicating that those scoring high 
on Trait Anxiety prior to operation showed the greatest improvements, 
post surgery, on Digit Span. The significant negative correlation 
between Trait Anxiety and pre-operative Digit Span further showed that 
those same individuals as made greatest pre- to post-operative 
improvements also obtained the lowest scores prior to surgery.
Similar findings were made with regard to pre-operative State Anxiety. 
Although the negative 'change' score did not quite attain significance, 
the negative correlation between pre-operative State Anxiety and pre­
operative Digit Span was statistically significant, suggesting that 
individuals scoring high on State Anxiety and low on Digit Span prior to
Similarities: Performance on the Similarities Test was not associated
237
surgery made the greatest gains post-operatively. Post-operative State 
Anxiety, however, was found to be significantly positively correlated 
with the Digit Span 'change' score, showing that a high level of State 
Anxiety post-surgery was associated with a worsening in performance on 
Digit Span. As may be seen from Table 48, the negative correlation 
between post-operative State Anxiety and post-operative Digit Span score 
did not quite attain significance.
Digit Symbol: Performance on the Digit Symbol test was associated with
neither State nor Trait Anxiety score. Prior to surgery only, level of 
Depression and performance on Digit Symbol were significantly negatively 
correlated, showing that high levels of Depression were associated with 
poor pre-operative performance. Pre-operative Depression did not 
correlate significantly with the Digit Symbol 'change' score.
Memory Passages: The 'change' scores on the Immediate recall condition
were found to be significantly negatively correlated with both pre- and 
post-operative depression scores, indicating that improved performances 
were shown by those obtaining high Depression scores before/after 
surgery. Depression was negatively correlated with Immediate recall 
prior to surgery, albeit not quite significantly, but this was not the 
case post-operatively. Measured Trait Anxiety was not associated with 
performance on Immediate recall and although level of State Anxiety was 
negatively correlated with performance both before and after surgery, 
these correlations did not quite attain significance.
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On Delayed reca11, the only significant result was the negative 
correlation between pre-operative Depression and the 'change' score, 
indicating, again, that high levels of Depression prior to surgery were 
associated with pre- to post-operative improvements in performance under 
this condition.
Visual Reproduction: As may be seem from Table 48, neither State
Anxiety nor Depression were significantly correlated with pre- or post­
operative measures of performance on Visual Reproduction. Pre-operative 
Trait Anxiety was not significantly correlated with pre-operative Visual 
Reproduction but was significantly correlated with post-operative 
performance, thus high Trait Anxiety prior to surgery was associated 
with poor post-operative performance. The significant positive 
correlation between Trait Anxiety and the Visual Reproduction 'change' 
score indicated that the higher pre-operative Trait Anxiety, the greater 
pre- to post-operative deterioration in Visual Reproduction.
Object Learning: Performance on the Object Learning Test was not
associated with level of Depression or with level of Trait Anxiety. 
There were no significant correlations between measures of performance 
and pre-operative State Anxiety, but post-operative State Anxiety was 
found to be negatively correlated with both pre- and post-operative 
Object Learning Test scores. Although the correlation did not attain 
significance in the former case, these findings showed that there was a 
tendency for those subjects scoring high on post-operative State Anxiety 
to have obtained low scores on the Object Learning Test before surgery
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as well as afterwards.
Stroop B; Pre-operative State Anxiety, Trait Anxiety and Depression 
were not significantly correlated with measures of performance on part B 
of the Stroop Colour-Word Naming test. Post-operative State Anxiety 
was, however, significantly positively correlated with the 'change' 
score, indicating that the higher the level of post-operative State 
Anxiety, the greater the pre- to post-operative deterioration in 
performance. A similar effect was observed for post-operative
Depression, although the correlation did not quite attain significance.
Stroop C: Pre-Operative Trait Anxiety was significantly negatively
correlated with the 'change' score on part C of the Stroop, indicating 
that the higher the level of Trait Anxiety prior to surgery, the greater 
the pre- to post-operative improvement in performance. Pre-operative 
State Anxiety was not associated with performance, whereas post­
operative State Anxiety was positively correlated with both pre- and 
post-operative performance (although the former did not quite attain 
significance). Thus, those individuals with high State Anxiety prior to 
surgery tended to fare poorly (= perform slowly) both before surgery and 
at re-testing. Pre-operative Depression was significantly positively 
correlated with pre-operative performance, indicating that, before 
surgery, high depression score was associated with slow performance. 
This was not the case post-surgery.
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To summarise these findings, it is necessary to refer back to the 
hypothesis which was that there would be a direct relationship between 
mood score and deterioration in perforimnce, i.e. the mood scale scores 
and the test 'change' scores would be positively correlated.
In the present study, it was found that, on certain tests, namely Block 
Design, Digit Copying, Stroop A and the Set Tests*, performance was not 
associated with mood score. Only very few of the significant findings 
supported the hypothesised relationship, these being the correlations 
between pre-operative Trait Anxiety and 'change' on Visual Reproduction 
and between post-operative State Anxiety and 'changes' on Digit Span and 
Stroop B, Most of the significant findings were such that a high score 
on the mood scale was associated with improvement in performance; pre­
operative Trait Anxiety was significantly negatively correlated with 
'change' scores on Comprehension, Similarities, Digit Span and Stroop C. 
Pre-operative Depression was also significantly negatively correlated 
with the 'change' score on Similarities and, additionally, with those 
for the Memory passages under conditions of immediate and delayed 
recall. Post-operative depression was significantly correlated with the 
'change' score for immediate recall only.
* In view of the fact that there were so few correlations even approaching significance on parts B, C 
and D, it was considered reasonable to argue that the significant correlation between pre-operative 
Depression and the 'change' score on part A was likely to be a consequence of having carried out a 
large nunber of correlations.
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Thus, on the basis of these findings, it was necessary to reject the 
hypothesis that high scores on mood scales would be associated with pre- 
to post-operative deterioration in performance on neuropsychological 
tests.
d) Correlations with BYPASS TIME: The hypothesis was that longer
durations of bypass would be associated with deterioration in 
performance on the neuropsychological tests, i.e. that there would be a 
positive correlation between bypass time and 'change' score on the 
tests.
Using Kendall's tau and one-tailed tests, Bypass time was found to be 
significantly positively correlated with only the Digit Symbol 'change' 
score (tau=0.41, n=14, 1-tailed p=0.04). Bypass time was also
significantly negatively correlated with post-operative Digit Symbol 
score (tau= -0.322, n=24, 2-tailed p=0.039). Thus, only for results on 
Digit Symbol did the results support the hypothesis.
Duration of bypass was also significantly negatively correlated with the 
'change' score on Set Test B (tau= -0.27, n=21, 1-tailed p=0.05),
indicating that those subjects who spent longer on the bypass performed 
better on this test after surgery than before.
It is also of interest that bypass time was significantly negatively 
correlated with pre-operative Similarities score (tau= -0.341, n=25, 2-
tailed p=0.22), indicating that those individuals who scored low on
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Similarities pre-operatively subsequently underwent longer bypass 
procedures. Although it did not quite attain significance, the 
correlation between bypass time and post-operative score for 
Similarities was also negative (tau= -0.256, n=25, 2-tailed p=0.088)
showing that, post-surgery, there was still tendency for those who had 
spent longer on the bypass to fare less well on the Similarities Test.
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6:3 PREDICTORS OF LATER FUNCTIONING
One of the aims of the present study was to identify predictors of 
favourable/unfavourable outcome in order that, in the future, patients 
'at risk' might be detected and, if appropriate, offered help. Although 
this was essentially an exploratory part of the study, several 
hypotheses were proposed in Chapter 4, as follows:
HI That high levels of anxiety prior to surgery would be associated 
with poor physical and psychological functioning during the 
'acute' post-surgery period.
H2 That poor self concept prior to surgery would be associated with 
poor post-operative psycho-social functioning.
H3 That post-operative return to work would be influenced by:
a) Pre-operative work status
b) Positive perceptions of recovery from surgery.
H4 That age would be inversely related to poor psycho-social 
functioning post-surgery.
Hypotheses 1,2 and 3 were derived from the literature, whilst hypothesis 
4 resulted from the pilot study findings. In this section, the results 
of the analyses using Kendall's 'tau' and the Mann-Whitney 'U' 
statistics will be reported as they relate to each hypothesis in turn. 
Further questions arising from the hypotheses are also addressed.
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A cautionary note should, however, be included, after Gruvstad and Hane 
(1975), about the interpretation of multiple comparisons between 
different groups, as some of these differences may be due to chance 
variation. They state that, according to Kirlc (1969), the probability 
of obtaining one significant difference by chance in a number of C 
independent comparisons is 1 - (1-0.5)° at the 5% level. The
corresponding probability at 10 independent analyses is therefore 40% 
and the probability of getting significant differences by chance in 
several analyses of interdependent groups must be even larger.
In this section, a 5% probability level, using 2-tailed tests, is 
accepted as statistically significant, unless indicated otherwise.
6:3.1 HI: That high levels of anxiety prior to surgery would be
associated with poor physical and psychological functioning 
in the acute phase
Acute phase State Anxiety was significantly positively correlated with 
pre-operative Trait Anxiety (tau = 0.5938, n=22, p=0.001) and State
Anxiety (tau= 0.4735, n=22, p= 0.002). Thus, there was some support for 
the hypothesis as it related to psychological functioning.
With regard to physical functioning in the acute phase, there were no 
significant correlations with measures of pre-operative mood. However, 
there were 'trends' (2-tailed p <0.1), linking the incidence of acute 
phase cardiac complications with both pre-operative State Anxiety (U=
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55.0, z= -1.7485, p=0.0804) and Trait Anxiety (U= 52.5, z= -1.8714, p= 
0.0613). Those whose recoveries were complicated in this way scored 
higher prior to surgery on the anxiety measures (State Anxiety mean = 
39.46+ 10.99, n=13; Trait Anxiety mean = 42.92 + 10.86, n=13) than did
those who did not suffer complications (State Anxiety mean 
=32.43+ 9.41, n=14; Trait Anxiety mean= 35.29+ 10.08, n=14). Similarly, 
there was a 'trend' such that those individuals who experienced rhythm 
disorders during or immediately post-surgery scored higher on Trait 
Anxiety prior to surgery (U=54.5, z= -1.6559, p= 0.0977). The rrean pre­
operative Trait Anxiety score for those individuals who subsequently 
experienced rhythm disorders was 43.55+ 11.67 (n=ll), as compared with a 
mean score of 35.81+9.58 for the uncomplicated group (n=16). These 
differences were in the direction that might have been predicted and 
statistical significance might have been attained had the sample been 
larger.
It is appropriate here to go on and consider two further issues. The 
first concerns the relationship between early anxiety and later 
functioning (i.e. 6 months post-surgery) and the second concerns the
relationship between other measures of mood and later functioning. As 
stated earlier (see Chapter 3), Ray (1982) has made the point that the 
existing literature on recovery from surgery has tended to ignore both 
of these issues.
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6:3.1 (i) The relationship of early anxiety to functioning in the 
convalescent phase
Pre-operative State and Trait Anxiety and functioning in the 
convalescent phase: Pre-operative Trait Anxiety was significantly
positively correlated with convalescent phase Depression (tau= 0.302, 
n=25, p= 0.039), indicating that those who had obtained high Trait 
Anxiety scores prior to surgery went on to score high on Depression 6 
months post-operation. Similarly, pre-operative State Anxiety was also 
significantly positively correlated with convalescent phase Depression 
(tau- 0.507, n=25, p=0.047). Convalescent phase State Anxiety did not
correlate significantly with either pre-surgery Trait Anxiety (tau= 
0.247, n=25, p= 0.091) or pre-surgery State Anxiety (tau= 0.265, n=25,
p= 0.068), although both correlations were significant beyond the 10% 
level. Thus, there was some evidence that high pre-operative anxiety 
was associated with poor psychological functioning at six months after 
surgery.
Neither pre-operative State Anxiety nor pre-operative Trait Anxiety was 
significantly correlated with any measure of physical functioning at 6 
months, and pre-operative State Anxiety did not correlate significantly 
with any measure of social functioning either. Only pre-operative Trait 
Anxiety and the subjects' rating of family life now vs. family life 
prior to surgery were significantly negatively correlated (tau= -0.387, 
n=25, p= 0.019), indicating that high pre-operative Trait Anxiety was 
associated with a positive assessment of the changes that had occurred
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in family life since surgery. Thus, there was little association 
between pre-operative anxiety and physical and social functioning six 
months after surgery.
Acute phase State Anxiety and functioning in the convalescent phase: 
Acute phase State Anxiety was significantly positively correlated with 
both State Anxiety (tau= 0.522, n=20, p= 0.002) and Depression (tau=
0.388, n=20, p= 0.029) at six months, indicating that those individuals
Vowho scored high on Anxiety 'immediately' after surgery went on the'score 
high on both State Anxiety and Depression six months later. Thus, 
again, anxiety at one stage was associated with poor psychological 
functioning at a later stage.
Acute phase State Anxiety did not correlate significantly with any of 
the convalescent phase measures of physical functioning with the 
exception of Perceived Recovery (tau= 0.527, n=20, p=0.005). Acute
phase State Anxiety was significantly positively correlated with this 
'subjective' measure of physical functioning, indicating that those 
individuals scoring high on State Anxiety 'immediately' after surgery 
perceived their recoveries at six months in less positive terms than did 
those who had been less anxious earlier. Acute phase State Anxiety was 
also significantly negatively correlated with rating of family life now 
vs. before surgery (tau= -0.4774, n=20, p=0.011); again, those
individuals scoring high on Anxiety whilst in hospital were those who 
subsequently rated changes in their family lives in more positive terms.
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To summarise these findings, it would appear that both pre-operative and 
acute phase anxiety were most closely associated with later 
psychological functioning and less closely associated with physical or 
social functioning.
6:3.1 (ii) Other measures of mood and their relationship to later 
functioning
Depression: Pre-operative Depression was significantly positively
correlated with State Anxiety in the acute phase (tau= 0.312, n=22,
p=0.05), indicating that those individuals scoring high on Depression 
prior to surgery subsequently scored high on State Anxiety in the 
'immediate' post-surgery period. Pre-operative Depression did not, 
however, correlate significantly with any measure of acute phase 
physical functioning.
At the convalescent phase assessment, pre-operative Depression was 
significantly positively correlated with present Depression (tau= 0.425, 
n=25, p=0.008) and significantly negatively correlated with present self 
concept (tau= -0.325, n=24, p= 0.036). Thus, those who scored high on 
pre-operative Depression also scored high on Depression six months after 
surgery and obtained low self concept scores.
Again, there were no significant correlations between pre-operative 
Depression and measures of convalescent phase physical functioning; pre­
operative Depression did, however, correlate significantly with two
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measures of social functioning. Pre-operative Depression was 
significantly negatively correlated with rating of family life now vs. 
before (tau= -0.328, n=25, p=0.05), showing that those individuals who
had been most depressed prior to surgery had made more favourable 
comparisons between present and previous family lives. Pre-operative 
Depression was also significantly positively correlated with the number 
of weeks taken to return to work after surgery (tau= 0.5261, n=14, p=
0.011), thus the higher the original Depression score, the slower the 
eventual return to work.
Acute phase Depression was found to be significantly positively 
correlated with six month State Anxiety (tau= 0.424, n=20, p=0.013),
with perceived recovery from surgery (tau= 0.526, n=20, p= 0.007) and
with the number of weeks to return to work (tau= 0.529, n=12, p= 0.021). 
Thus, those individuals who scored high on Depression 'immediately' 
after surgery were most anxious and rated their recovery least 
positively at six months. They were also slowest to return to work.
Optimism/Pessimism: Pre-operative rating of optimism/pessimism
regarding operative outcome was not significantly correlated with acute 
phase psychological or physical measures. In the convalescent phase, 
there were no significant correlations between pre-operative 
optimism/pessimism and any psychological or social variables; the only 
significant correlation was the negative one with convalescent phase 
complications (tau= -0.439, n=25, p= 0.019), indicating that greater
optimism prior to surgery was, in fact, associated with a more
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complicated course of recovery.
Acute phase optimism/pessimism about progress in the next six months did 
not correlate significantly with any convalescent phase physical, 
psychological or social variables.
Self Statement Inventory scores: There were no significant correlations
between any of the Self Statement indices and measures of 
physical/psychological/social functioning at either the acute or the 
convalescent phase.
'Information status' - 'Deniers' vs. the rest of the sample: During the
acute phase, there were no significant differences between the two 
groups in psychological functioning. There were, however, significant 
differences in terms of two of the indices of physical functioning. The 
incidence of cardiac complications among the 'deniers' (n=7) was 14% and 
was significantly lower than the 60% incidence among the remainder of 
the sample (n=20) (1-tailed p= 0.0486, using Fishers exact probability 
test). However, with regard to the number of cardiac medications 
required on discharge, the deniers fared less well than did the rest of 
the sample, as shown in Table 49 below.
Measure x Group Mean SD n U z p
Deniers
Amount cardiac medication
Rest
2.33 0.82 6
27.0 -1.9113 0.056
1.56 0.78 18
Table 49s Difference between the 'deniers' and the rest of the sample 
on amount of cardiac medication ordered on discharge
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At the time of the convalescent phase assessment, there were no 
significant differences between the groups in terms of physical 
functioning. However, the two groups differed significantly on State 
Anxiety and on time taken to return to work. As shown in Table 50 
below, the 'deniers' obtained higher State Anxiety scores than did the 
rest of the sample, although they returned to work significantly more 
quickly.
Measure x Group Mean SD n U s p
Deniers
State Anxiety
Rest
39.5 10.56 6
25.0 -2.0393 0.0414
29.95 9.35 19
Deniers
Weeks to return to work
Rest
10.75 3.40 4
4.0 -2.2627 0.0237
18.70 5.21 10
Table 50s Significant differences in convalescent phase functioning
between the 'denying' group and the rest of the saiqale
6:3.2 H2. That poor self concept prior to surgery would be associated
with poor post-operative psycho-social functioning
In the acute phase, pre-operative self concept was not significantly 
correlated with any psychological measure. In the convalescent phase, 
the only significant correlation was a positive one with 6 month self- 
concept total (tau= 0.365, n=24, p=0.018). Apart from this, which 
indicated that those who evaluated themselves poorly prior to surgery 
were likely to do the same 6 months afterwards, there were no other
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significant correlations between pre-operative self-concept and any 
convalescent phase psychological or social measure. There was, thus, 
little support for this hypothesis.
There was likewise little evidence of any relationship between pre­
operative self-concept and later physical functioning, the only 
significant correlation found was between pre-operative self concept and 
acute phase present pain intensity (tau= 0.367, n=22, p=0.038). This
positive correlation indicated that those whose self concepts prior to 
surgery had been most positive were those who were most likely to rate 
their present pain most severely at the time of the acute phase 
assessment.
In view of Gundle's (1980) finding that 'damaged' self concept was 
associated with a long (i.e. greater than 8 months) illness history, 
self concept total was correlated with the duration of illness variables 
in the present study. No significant negative correlations were found. 
Thus, the present study failed to replicate Gundle's findings.
6:3.3 H3. That pre-operative return to work would be influenced by:
a) Pre-operative work status
b) Positive perceptions of recovery from surgery
Return to work and pre-operative work status: Clearly, actual return to
work was influenced by the subjects' pre-operative work status, as 
reported elsewhere (see Section 6:2.3). Of the 25 men in the final
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sample, the only two changes were that two men retired who were 
previously considered eligible for work. One of these men was very 
close to retirement age, but the other was only in his mid-50's and he 
had taken the decision to retire without medical advice. Both of these 
men had been on 'sick leave' prior to surgery. At the time of the 
convalescent phase assessment, the same two men were unemployed as 
before.
Return to work (in terms of number of weeks taken) and perceptions of 
recovery: There was no support for the hypothesis that return to work
would be influenced by positive perceptions of recovery, since the 
number of weeks taken to return to work was not significantly correlated 
with the acute phase perceived recovery, convalescent phase perceived 
recovery, perceived general health or perceived recovery compared with 
hopes (although the latter three correlations were all positive, i.e. in 
the hypothesised direction).
6:3.3 (i) Other variables associated with time taken to return to work
It is appropriate here to consider other measures that were associated 
with the number of weeks taken to return to work. As has been reported 
above, both preoperative and acute phase depression were significantly 
positively correlated with number of weeks to return to work, thus low 
depression scores on both occasions were associated with a swift return. 
It was also stated above that 'deniers' returned to work significantly 
sooner than did the rest of the sample.
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Two further variables were associated with number of weeks taken to 
return to work. As shown in Table 51, those individuals with a family 
history of heart disease returned significantly sooner than did the 
other subjects. Manual workers resumed work more quickly than did non- 
manual workers; in fact, as a group, manual workers returned to work in 
half the time taken by the non-manual workers. However, as may be seen, 
this difference did not quite attain significance due to the very small 
number of manual workers in the sample.
Subjects grouped by: Mean SD n U z p 
No wks
None
Family History
Yes
18.43 3.95 7
6.0 -2.1429 0.0321
12.33 5.01 6
Manual
Social Class
Non Manual
9.00 4.24 2
2.0 -1.7765 0.0757
18.09 5.38 11
Table 51s Differences in number of weeks taken to return to work
between (a) subjects with vs. subjects without family 
histories of heart disease and (b) manual vs. non-manual 
workers
6:3.4 H4 That age would be inversely related to poor psychological
functioning post-surgery
At both the acute and convalescent phase assessments, Age was found to 
be negatively correlated with State Anxiety. In the convalescent phase, 
the correlation was statistically significant (tau= -0.3053, n=25, p=
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0.037) whereas in the acute phase, the correlation was significant 
beyond the 10% level (tau= -0.2685, n=22, p= 0.088). Thus, there was 
some support for this hypothesis with regard to State Anxiety, older 
subjects tending to be less anxious than younger ones, on both 
occasions.
The examination of this hypothesis led to the consideration of two 
further questions. Firstly, it was relevant to aslc how older subjects 
compared with younger subjects in other areas of functioning post­
surgery and secondly, how did older men compare with the younger men 
prior to surgery.
6:3.4 (i) Age and post-operative physical, and social functioning
In the acute phase, there were significant negative correlations between 
Age and the following pain indices: Number of words chosen (tau=
-0.388, n=19, p=0.03). Total pain rating (tau= -0.455, n=19, p= 0.008), 
Pain at its worst (tau= -0.413, n=19, p=0.026). On these indices, then, 
older subjects had better outcomes than younger subjects. There were no 
other significant correlations between measures of acute phase physical 
function and Age, neither were there any significant correlations 
between Age and convalescent phase physical and social functioning.
Thus, there were essentially no differences by age in physical or social 
functioning post-surgery, except that, in the acute phase, older men 
scored significantly lower (=better) on three of the pain indices.
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6:3.4 (ii) Age differences in functioning prior to surgery
Age was found to be negatively correlated with all three Self Statement 
Inventory scores, significantly so with the total score (tau= -0.2916, 
n=25, p= 0.046). The correlation with the score on the Negative Self
Statements was significant beyond the 10% level (tau= -0.2487, n=25, p=
0.094). Thus, older subjects tended to obtain lower scores on the Self 
Statement Inventory prior to surgery than did younger subjects. There 
were, however, no significant correlations between Age and any other 
pre-operative psychological or physical variables, although it was found 
that Age was significantly positively correlated with duration of bypass 
(tau= 0.2887, n=27, p= 0.038), older subjects tending to spend longer
periods of time of the bypass.
As shown in Table 52, age differences were found between those subjects 
who had previously had surgery and those who had not and between those 
who were working prior to surgery and those who were not. Those men who 
had had previous surgery were significantly older than those who had 
not. The men who were still going to work at the time of the pre­
operative assessment were significantly younger than those who were not. 
This was to have been expected, given that the 'non-working' group 
included those who had passed retirement age, as well as those who were 
on 'sick leave' or who had been made redundant.
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Subjects grouped by: Mean SD n U z p 
age (yrs)
Yes
Previous surgery
No
60.25 6.57 16
41.0 -2.3250 0.0201
52.09 9.08 11
Yes
Working at time of pre­
surgery assessment No
50.83 6.48 12
21.0 -3.3751 0.0007
61.80 6.77 15
Table 52s Age differences between (a) subjects who had vs. subjects 
who had not had previous surgery and (b) subjects who were 
vs. subjects who were not working at the time of the pre- 
operative assessment
Although no further hypotheses were formulated, the following questions
were addressed:
1. How did measures of physical functioning correlate with later 
functioning in all areas?
2. What was the 'impact' of family history of heart disease on later
functioning?
3. What was the 'impact' of previous experience of surgery on later
functioning?
4. What was the 'impact' of social class (manual vs. non-manual) on
later functioning?
5. What was the 'impact' of pre-operative occupational status
(working vs. not working) on later functioning?
6. What was the 'impact' of the operative variables on later
functioning?
The results pertaining to each of these questions are reported below.
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6:3.5.The relationships between measures of physical functioning and
later functioning in all areas
Pre-operative physical functioning and functioning in the acute phase: 
At the acute phase assessment, significant correlations were found 
between (i) years since (1st) heart attack and total pain rating (tau= 
0.5817, n=14, p= 0.005) and between (ii) number of heart attacks and
present pain intensity (tau= -0.5010, n=22, p= 0.011). These
correlations indicated that (i) the more years since the first heart 
attack, the greater the total pain index in the acute phase and (ii) the 
more heart attacks suffered, the less severe the rating of present pain 
intensity. Pre-operative perceived general health was also 
significantly positively correlated with acute phase rating of pain at 
its worst (tau= 0.4850, n=19, p=0.023), indicating that those who, prior 
to surgery, had rated their general health least positively, post­
surgery rated their pain at its worst most severely.
There were no significant correlations between pre-operative measures of 
physical functioning and acute phase psychological variables.
Pre-operative physical functioning and functioning in the convalescent 
phase: At the convalescent phase assessment, years since (first) heart
attack was positively correlated with perceived general health (tau= 
0.372, n=19, p= 0.057). This correlation almost attained the 5%
significance level and indicated that those whose first heart attacks 
occurred most recently perceived their general health, six months after
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surgery, most positively. Rating of present pain vs. pain prior to 
surgery was negatively correlated both with number of heart attacks 
(tau= -0.3445, n=20, p= 0.07) and with years of angina (tau= -0.393,
n=23, p= 0.028), although only the latter correlation was significant. 
This finding demonstrated that those with longer illness histories (in 
terms of the two given variables) reported greatest pain relief.
There were no other statistically significant correlations, but the 
correlation between pre-operative cardiovascular status and convalescent 
phase complications (tau= -0.3516, n=23, p=0.06) was negative and
significant beyond the 10% level, suggesting a trend for those whose 
pre-operative cardiovascular status had been poor to have more 
complicated recoveries during the convalescent phase. The negative 
correlation between pre-operative perceived general health and 
convalescent phase perceived recovery compared with hopes (tau= -0.347, 
n=25, p=0.056) came very close to attaining the 5% significance level,
showing that a positive perception of general health prior to surgery 
was associated with the perception that recovery had not been as good as 
hoped for, in the convalescent phase.
Correlates of pre-operative physical variables with convalescent phase 
psychological measures included the negative correlations between years 
of angina and both State Anxiety (tau= -0.296, n=23, p= 0.055) and
Optimism/Pessimism (tau= -0.333, n=23, p=0.056), both of which came very 
close to attaining the 5% significance level and indicated that those 
with longer illness histories were actually faring better
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psychologically six months post-surgery than were those whose illnesses 
had been of more recent onset. There were no other correlations 
approaching significance, with the exception of the correlation between 
pre-operative pain at its worst and convalescent phase depression (tau= 
0.369, n=19, p= 0.061), which was significant beyond the 10% level and
suggested that those who had, prior to surgery, rated their pain at its 
worst most severely, post-surgery, obtained higher scores on Depression.
There were no significant correlations between pre-operative physical 
variables and convalescent phase measures of social functioning.
Acute phase physical functioning and functioning in the convalescent 
phase: Acute phase perceived recovery was significantly positively
correlated with convalescent phase perceived recovery (tau= 0.4781, 
n=20, p= 0.024), showing that a positive perception of recovery early on 
was associated with a similar perception later. Post-operative 
cardiovascular status was significantly negatively correlated with 
convalescent phase complications (tau= -0.5614, n=21, p= 0.007),
indicating that those rated by the medical staff as having good 
cardiovascular status immediately post-surgery subsequently made 
uncomplicated recoveries during the convalescent phase.
A number of significant findings (p < 0.05) and 'trends'(p<0.1) emerged 
from the Mann Whitney U tests performed on the various categories of 
acute phase 'complications'. Considering first of all the 'generally' 
complicated vs. the 'generally' uncomplicated groups, significant
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differences emerged upon perceived recovery, medicines now vs. before 
and complications during the convalescent phase. The difference in pain 
now vs. pain before was significant beyond the 10% level. It may be
seen from Table 53 that on all of these comparisons, with the exception 
of medications now vs. before, those who had 'generally' complicated 
recoveries during the acute phase were functioning less well at 6 months 
post-surgery.
Measure x Group Mean SD n U z p
Generally uncompl.
Perceived
Recovery
Generally complicated
1.00 0.00 8
32.0 -2.4559 0.0141
1.82 0.95 17
Generally uncompl.
Medication
Now/before
Generally complicated
2.0 0.93 8
33.0 -2.5854 0.0097
1.18 0.53 17
Generally uncompl.
Convalescent 
Complications
Generally complicated
0.38 0.52 8
31.0 -2.2897 0.0220
1.18 0.81 17
Generally uncompl.
Pain now vs. 
before
Generally complicated
1.00 0.00 8
44.0 -1.8787 0.0603
1.65 0.93 17
Table 53 s Differences between the acute phase 'generally' complicated
and uncomplicated groups in convalescent phase physical 
functioning
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With regard to 'specific' complications, significant findings and 
'trends' were as shown in Table 54. Those individuals who suffered 
cardiac complications and those who did not differed significantly on 
perceived recovery at 6 months. Those who showed rhythm disorders and 
those who did not differed significantly on perceived recovery and on 
convalescent phase complications. The difference between the two groups 
on pain now vs. pain before was significant beyond the 10% level.
On cerebral complications, the differences between the 'with' and 
'without' groups were only significant beyond the 10% level on the 
following convalescent phase variables: Perceived recovery, pain now
vs. before, medications now vs. before.
It may be seen from Table 54, that on all of the comparisons between 
'specifically' complicated vs. uncomplicated groups, those with 
complications in the acute phase fared less well at 6 months than did 
those without. The one exception was the comparison between the with 
and without cerebral complication groups on number of medications now 
vs. before, upon which the 'without' complication group had the less 
favourable outcome.
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Days to discharge, the discharge medication variables and the acute pain 
indices did not correlate significantly with any measure of convalescent 
phase physical functioning.
There were few significant correlations between acute phase physical 
measures and later psychological functioning. Convalescent phase 
Depression was significantly positively correlated with acute phase 
perceived recovery (tau= 0.420, n=20, p= 0.036) and with number of pain
words chosen (tau= 0.404, n=18, p= 0.04). Convalescent phase State
Anxiety was significantly positively correlated with acute phase rating 
of Pain at its worst (tau= 0.387, n=18, p= 0.043). Thus, on all of
these measures, good physical functioning in the acute phase was 
associated with good psychological functioning later on.
None of the complication categories differed significantly on later 
psychological functioning and there were no significant correlations 
with days to discharge, post-operative cardiovascular status or 
discharge medications.
There were no significant correlations between acute phase measures of 
physical functioning and convalescent phase social functioning.
6:3.6 The 'impact' of family history of heart disease on later 
functioning
Interest in the 'impact' of family history of heart disease on recovery
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from this surgery was prompted by Blacher's (1978) paper on 'Paradoxical 
Depression after Heart Surgery'. In this, a 'relatively uncommon 
depressive reaction' was described which could be life-threatening if 
the patient withdrew to such an extent that he could not co-operate with 
his treatment. It was found that patients showing this profound post­
operative depression were those who had lost a parent or sibling, either 
during a relatively minor illness/surgery or from the same disease that 
brought the patient to surgery, and it was argued that the patient 
suffered guilt because he had survived.
In the present study, to begin with, individuals with a family history 
differed from those without on Depression and on the rating given to 
Pain at its least, as shown in Table 55.
Measure x group Mean SD n U z p !
No family history
Depression
With family history
5.77
3.39
3.88
2.76
13
50.5
13
-1.7608 0.0783]
No family history 
Pain / least
With family history
1.33
0.73
0.50
0.47
9
24.0
11
-2.3995 0.0164]
Table 55s Differences between groups with and without family history 
of heart disease on pre-operative depression and pre­
operative pain at its least
Table 55 shows that, prior to surgery, individuals with a family history 
of heart disease were less depressed than those without (although the 
difference was significant beyond the 10% level only). In addition.
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individuals with a family history rated their pain at its least less 
severely than did those with no such history.
In the acute phase, there was again a difference between the two groups 
in Depression, the 'with family history' group being significantly less 
depressed than the group without a family history of heart disease. The 
only significant difference on an acute phase measure of physical 
functioning was in the number of pain words chosen, individuals with a 
family history choosing significantly fewer words than did those 
without. The two groups also differed on perceived recovery and on 
rating of pain at its worst, although both differences were only 
significant beyond the 10% level. The group with the family history of 
heart disease perceived themselves to have made better recoveries and 
rated their pain at its worst less severely than did the 'no family 
history' group. All of these results are shown in Table 56.
Measure x group Mean SD n U z p
No family history
Depression
With family history
4.00 2.31 11
20.5 -2.4583 0.0140
1.50 1.57 10
No family history 
No of pain words
With family history
5.78 2.05 9
19.0 -1.9410 0.0523
3.78 1.72 9
No family history 
Perceived recovery
With family history
1.80 0.92 10
34.5 -1.7310 0.0834
1.18 0.41 11
No family history
Worst pain
With family history
3.44 1.33 9
22.5 -1.7133 0.0867
2.44 0.73 9
Table 56s Differences between groups with and without family history 
of heart disease on measures of acute phase functioning
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In the convalescent phase, there was a difference between the two groups 
on Depression and, although this was only significant beyond the 10% 
level, the 'with family history' group was again the less depressed of 
the two. The two groups differed significantly on perceived recovery at 
6 months, the group with the family history rating their recovery more 
positively than did the group with no such history. Finally, there was 
a significant difference between the two groups in the number of weeks 
taken to return to work, the 'with history' group returning 
significantly sooner than did the 'without history' group. These 
results are presented in Table 57.
These findings did not follow the lines suggested by Blacher (1978). 
Where there were differences, those individuals with a. family history of 
heart disease tended to fare much better generally than did those 
without.
Measure x group Mean SD n U z p
No family history
Depression
With family history
3.00 2.80 12
42.0 -1.7977 0.0722
2.08 3.12 12
No family history
Perceived
Recovery
With family history
1.92 0.99 12
34.5 -2.5966 0.009
1.08 0.29 12
No family history
Weeks to 
return to work
With family history
18.43 3.95 7
6.0 -2.1429 0.0321
12.33 5.01 6
Table 57; Differences between groups with and without family history 
of heart disease on measures of convalescent phage 
functioning
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6:3.7 The 'impact/ off previous surgery on later functioning
Although no reference was found in the literature to the 'impact' of 
previous experience of surgery on outcome following open heart surgery, 
it might be intuitively expected that those with no previous experience 
of surgery would be more anxious and, therefore, fare less well than 
those who had previously undergone some form of surgery.
In the present study, the differences prior to surgery were in Age (as 
reported above) and in Trait Anxiety. Both differences were significant 
and were such that the group that had had no previous surgery were 
younger and were more anxious (on the Trait Anxiety measure), as shown 
in Table 58 below.
Measure x group Mean SD n U z P
No previous surgery 52.09 9.08 11
Age 41.0 -2.3250 0.0201
With previous surgery 60.25 6.57 16
No previous surgery 43.36 11.51 11
Trait Anxiety 47.0 -2.0266 0.0427
With previous surgery 35.94 9.82 16 .
Table 58s Pre-operative differences between the groups with and 
without previous experience of 3urgery
During the acute and convalescent phases, there were no significant 
differences between the two groups in any area of functioning. In the 
acute phase, the only difference to attain significance beyond the 10% 
level was that comparing the two groups on numtiber of pain words chosen.
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As shown in Table 59, individuals with no history of previous surgery 
tended to choose more pain words than did those who had had previous 
surgery.
Measure x group Mean SD n U 2 P
No previous surgery
No of pain 
words chosen
5.40 2.55 10
23.5 -1.8061 0.0709
With previous surgery 4.11 1.05 9
Table 59s Acute phase differences between groups with and without 
previous experience of surgery
At the convalescent phase assessment, the difference between the two 
groups on Self Concept score attained significance beyond the 10% level, 
the 'no previous surgery' group scoring higher (=more positive) than the 
group with a history of previous surgery. This is shown in Table 60 
(below).
Measure x group Mean SD n U z p
No previous surgery 34.9 3.87 10
Self concept 39.5 -1.7949 0.0727
With previous surgery 31.9 4.02 14
Table 60s Convalescent phase differences between groups with and 
without previous experience of surgery
There was thus little evidence to suggest that previous experience of 
surgery was associated with outcome of present surgery.
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6:3.8 The 'impact' of social class on later functioning
There were no significant differences between the manual and non-manual 
groups before surgery. The difference between the two groups on State 
Anxiety was significant beyond the 10% level and was such that the 
manual group scored higher than did the non-manual group, as shown in 
Table 61.
Measure x group Mean SD n U z P
Non - Manual 33.32 10.31 19
State Anxiety 35.0 -1.8228 0.0683
Manual 41.0 9.92 7
Table 61s Pre-operative differences between manual and non-manual 
workers
In the acute phase, there were no significant differences on measures of 
psychological functioning. There were, however, significant differences 
between the two groups on two measures of acute phase pain, namely the 
number of words chosen and the total pain rating, as shown in Table 62 
below. On both of these, the manual mean score was lower than the non- 
manual mean
During the convalescent phase, there were no significant differences 
between the two groups on any measure of physical, psychological or 
social function. As reported above, there was a difference in time taken 
to return to work, as shown in Table 63.
271
Measure x group Mean SD n U z p
Non-Manual
No pain words
Manual
5.21 2.01 14
10.0 -1.9758 0.0482
3.00 1.41 4
Non-Manual
No pain words
Manual
11.0 7.28 14
5.0 -2.4514 0.0142
4.25 1.5 4
Table 62 s Acute phase differences in physical functioning between
manual and non-manual workers
Measure x group Mean SD n U z P
Non-Manual 18.09 5.38 11
Return to work 2.0 -1.7765 0.0757
Manual 9.00 4.24 2
Table 63 s Convalescent phase differences in social functioning between
manual and non-manual workers
The manual group returned to work in half the time taken by the non- 
manual group, although this difference did not attain the 5% 
significance level (due to the small size of the non-manual sample).
6:3.9 The 'impact' of pre-operative occupational status (working vs. 
sick leave/redundant/retired) on later functioning
Prior to surgery, as reported above, the difference between the two 
groups on Age was highly significant. The non-working group was older.
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as might have been expected, given that the non-working group included 
those who were past retirement. The difference between the two groups 
on the number of heart attacks was significant beyond the 10% level, 
with those who were still working averaging 'less than one' heart 
attack, whilst those who were not working averaged 'more than one'. 
These results are shown in Table 64 (below).
Measure x group Mean SD n U z P
Working 50.83 6.48 12
Age 21.0 -3.3751 0.0007
Not working 61.80 6.77 15
Working 0.83 0.58 12
No heart attacks 57.0 -1.8662 0.0620
Not working 1.40 0.83 15
Table 64s Pre-operative differences between subjects presently working 
vs. presently not working at the time of the pre-operative 
assessment
During the acute phase, there were significant differences between the 
two groups on all three psychological measures, such that the non­
working group were less anxious, less depressed and more optimistic than 
were the other group. Where there were differences, the non-working 
group fared better on physical functioning also; the only significant 
difference was on rating of pain at its worst, but the following were 
significant beyond the 10% level: No. words chosen, total pain rating
and pain at its least. These differences are presented in Table 65
(overleaf).
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In the convalescent phase, the previously non-working group again fared 
better where differences were found. As shown in Table 66 below, there 
was a significant difference between the two groups on State Anxiety and 
the difference between the two groups on Optimism/pessimism attained 
significance beyond 10%. A significance beyond 10% was also attained by 
the difference between the groups on convalescent phase perceived 
general health.
Measure x group Mean SD n U z p
Previously working 
State Anxiety
Previously not working
39.27 10.7 11
22.0 -3.0156 0.0026
26.71 5.8 14
Previously working
Optimism
Previously not working
2.00 0.78 11
49,0 -1.6794 0.0931
1.50 0.86 14
Previously working
Perceived 
gen.health
Previously not working
1.91 0.94 11
49.0 -1.7221 0.0851
1.36 0.63 14
Table 66s Convalescent phase differences in psychological and physical 
functioning between those individuals who were vs. those who 
were not working at the time of the pre-operative assessment
Table 66 shows that the non-working group perceived themselves to be in 
better health than did the working group, they were also less anxious 
and more optimistic about the future. There were no differences between 
the groups on measures of social functioning.
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6:3.10 The 'impact' of operative variables on later functioning
Duration of bypass: As reported above, duration of bypass was
significantly positively correlated with Age (tau= 0.2887, n=27, p=
0.038). Duration of bypass was also significantly positively correlated 
with number of years of angina (tau= 0.2996, n=25, p= 0.041), indicating 
that individuals with longer illness histories (in terns of number of 
years of angina) spent longer on the bypass. There were no other 
significant pre-operative correlates of duration of bypass.
During the acute and convalescent phases, duration of bypass did not 
correlate significantly with any measures of physical, psychological or 
social functioning. Thus, duration of bypass was not associated with 
later functioning.
Number of grafts placed: Number of grafts placed was significantly
positively correlated with years of angina (tau= 0.3603, n=25, p=
0.026), but with no other pre-operative variable.
In the acute and convalescent phases, number of grafts did not correlate 
significantly with any measure of psychological function. In the acute 
phase, number of grafts placed was significantly positively correlated 
with number of medications ordered at discharge (tau= 0.451, n=24,
p=0.009), whilst in the convalescent phase, number of grafts placed was 
significantly negatively correlated with rating of pain now vs. before
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placed, the greater the number of medications ordered at discharge, but 
the greater the number of medications ordered at discharge, but the 
greater the reported pain relief at the tine of the convalescent phase 
assessment.
(tau= -0.3594, n=25, p= 0.05). Thus, the greater the number of grafts
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6:4 INDIVIDUAL DIFFERENCES
One of the aims of the present study was to examine and, if possible 
explain individual differences in patterns of functioning.
In order to identify cases for closer examination, subjects were 
classified as showing deterioration/improvement in function on a 
particular measure of performance or mood if their post-operative score 
differed from their pre-operative score by more than one standard 
deviation of the group 'change' score.
Table 67 shows the distribution of subjects according to the number of 
performance measures upon which there was a deterioration, whilst Table 
68 shows the distribution of the subjects by number of 'improvements.
N. of subjects % total
No deteriorations 10 40
1 deterioration 7+1* 32
2 deteriorations 3 12
3 deteriorations 1+1^ 8
4 deteriorations 1 4
5 deteriorations 1* 4
Table 67 s The distribution of the 25 subjects according to the number 
of neuropsychological tests upon which there was pre- to 
post-operative deterioration in performance. Note that the 
total number of tests was 17, except where indicated * (Set 
Tests not timed prior to surgery) or (Digit Symbol, Digit 
Copying and Stroop C not completed post-surgery).
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N. of subjects % total
No improvement 2+1* 12
1 improvement 4 16
2 improvements 2+l*+l^ 16
3 improvements 7 28
4 improvements 3 12
5 improvements 2 8
6 improvements 2 8
Table 68 s The distribution of the 25 subjects according to the number
of neuropsychological tests upon which there was pre- to
post-operative improveinant in performance. Note total 
number of tests was 17, except where indicated * (Set Tests 
untimed prior to surgery) or * (Digit Symbol, Digit Copying
and Stroop C not completed after surgery).
Table 67 shows that almost three quarters (i.e. 72%) of the subjects
deteriorated at most on one test only, whilst Table 68 shows that over
half (i.e. 56%) subjects improved on between 3 and 6 tests.
The distributions of the subjects according to scores obtained on the 
three mood measures are shown in Table 69.
No. subjects showing 
Mood Measure n Deterioration No change Improvement
Self Concept 24 1 (4%) 17 (71%) 6 (25%)
State Anxiety 25 3 (12%) 18 (72%) 4 (16%)
Depression 25 1 (4%) 20 (80%) 4 (16%)
Table 69s The distribution of the subjects according to change in 
score on each of the three measures of mood.
It may be seen from Table 69 that on Depression and Self Concept, more 
subjects improved than deteriorated. On State Anxiety, however, 
approximately the same number of subjects improved as deteriorated.
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Table 70 presents a summary of the 'extreme' cases. The first 10 
subjects show a predominance of changes in the performance measures, 
whilst the last three are remarkable for changes in mood. All of these 
individuals are examined below, either singly or, where appropriate, in 
small groups, in order to try and explain the differences between them. 
Reference will be made to the 'level' of score obtained either pre- or 
post-surgery; for this purpose, scores which are more than one standard 
deviation above or below the group mean will be considered better or 
worse than 'average'. Finally, the case study is presented of the one 
subject to die between the acute and convalescent phase assessments.
Group Case Study Is Deterioration on three or more performance measures
(Mr H, Mr R and Mr B)
Table 71 (overleaf) shows the scores obtained by these three subjects 
before and after surgery.
The previous table, Table 70, shows that Mr H deteriorated on 5 measures 
(Comprehension, Similarities, Digit Span, Digit Symbol and Stroop C) and 
improved on 2 (Delayed recall and Digit Copying) post-surgery. He was 
also more anxious post-surgery. His pre-operative performance was such 
that he had tended to do well on the WAIS verbal measures, scoring 
higher than 'average' on Similarities and Digit Span, but less well than 
'average' on Object Learning and Stroops B and C. Prior to surgery, he 
also obtained lower than 'average' (= better) scores on State Anxiety
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and Depression. His post-surgery scores were worse than 'average' on 
the following: Digit Symbol, Object Learning, Set Tests A, B and D (not
timed prior to surgery), Stroops B and C.
Mr R deteriorated on 4 measures post-surgery, these being Block Design, 
Object Learning, Set Test C and Stroop C. He did not show any 
improvements and, like Mr H, was more anxious post-surgery than before. 
Mr R's pre-operative scores were within the 'normal' ranges, with the 
exceptions of Similarities (lower mean 'average') and Block Design 
(better than 'average') Prior to surgery, Mr R was less depressed and 
had a more positive self concept than 'average'. After surgery, Mr R 
obtained lower than 'average' scores on Comprehension, Similarities, 
Object Learning, Digit Copying and Set Test B. He was also more anxious 
than 'average' post-surgery.
Mr B, finally, deteriorated on three performance measures (Similarities, 
Visual Reproduction and Stroop B) and improved on two (Set Tests C and 
D). His Self Concept also deteriorated post-surgery. It will be noted 
that this man was unable to complete three of the performance measures, 
namely Digit Symbol and Digit Copying (because of a right sided 
weakness) and Stroop C (because of breathlessness by this time). He 
might well have shown deterioration in performance on one or more of 
these tests and, for that reason, is included in this group.
Prior to surgery, Mr B scored below 'average' on Digit Symbol, Block 
Design and Set Tests C and D. Post surgery, all scores were within the
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'normal' range, except for Similarities and Stroop A, both of which were 
worse than 'average'. This man's mood scores were within the 'normal' 
range on both occasions.
Table 71 also shows the ages of the subjects, the number of grafts 
placed and the duration of bypass. From this, it may be seen that there 
was nothing remarkable about these variables. Duration of bypass was 
'average' or even lower than 'average'.
These three subjects had little in common with regard to illness 
history. Mr H had had a heart attack seven years before surgery, 
whereas Mr B had a 14-15 year history of angina, with two heart attacks 
6 years and 2 years previously. Mr R had not suffered a heart attack, 
but had a 10 year history of hypertension and a 3 month history of 
exertional angina. The reason that surgery was recommended for Mr R was 
that there was a strong family history of heart disease.
The one feature shared by all of these subjects and which serves to 
distinguish them from all others is that all suffered neurological 
damage at some stage. Both Mr H and Mr B suffered cerebro-vascular 
accidents ('CVAs) during or shortly after surgery. Mr H's hospital 
notes describe how, on the second post-operative day, a marked right 
sided weakness was noted, affecting his face, arm and, to a lesser 
degree, leg. At this time, expressive dysphasia was queried since Mr H 
had not spoken, although he appeared to understand commands. By the 6th 
day, Mr H had improved considerably, being able to walk unassisted,
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albeit unsteadily. After three weeks in the National Heart Hospital, Mr 
H was transferred, at his own request, to a hospital nearer to his own 
home for further rehabilitation. When he was seen six months after 
surgery, Mr H still complained of a right sided ulnar affliction, 
affecting his 3rd and 4th fingers and one side of his middle finger. He 
also complained of a selective amnesia and of having difficulties in 
remembering people's names and in understanding what he heard on the 
television and radio.
Mr B presented a different picture in that his CVA did not occur until 
10 days after surgery. This was a mild CVA, thought by the doctors to 
possibly be thrombotic or haemorrhagic in origin, since it was observed 
that Mr B had been over-anticoagulated at the tima. He was recorded to 
have recovered well, with only a slight degree of weakness in the right 
arm at the time of discharge. Six months later, he still complained of 
weakness in the right arm and leg. It was on account of the former that 
the timed tests, Digit Symbol and Digit Copying, were not completed 
post-operatively.
Mr R suffered neurological damage one year prior to surgery, at the time 
of the cardiac catheterisation carried out to investigate the extent of 
his coronary artery disease. The signs and symptoms of unsteady gait, 
left handed weakness, deafness in the left ear and nystagmus on lateral 
gaze suggested damage, possibly embolic, to the left cerebellum. Only 
the nystagmus persisted, but subsequently epileptic fits developed. 
These were associated with strong emotion and, as a consequence, Mr R
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was required to take anti-epileptic medication. Mr R had one fit whilst 
in hospital for his surgery; this took place on the first post-operative 
night.
When Mr R was seen six months after surgery, he had had only one true 
fit since leaving hospital. However, he described how his 'brain
problem', as he called it, was still troublesome. He still suffered 
from bouts of severe pain at the back of his neck, associated with 
'light headedness' and the inability to see out of his right eye. These 
episodes were again associated with 'upsets' such as occurred at work 
when he felt unable to 'give as good as he got' from an angry customer.
Of these three men, both Mr H and Mr R were working prior to surgery and 
it is important to note, in view of the measured deterioration in 
performance, that both were working when seen for the convalescent phase 
assessment. Mr R had returned to his former position in the family's 
car repair business, where he had been working full-time since six weeks 
post-surgery. Mr H had changed jobs since surgery but his present post 
as a University Lecturer, was just as demanding as his previous one, as 
a Pathologist. This change in position meant no commuting. Mr H 
returned to work three and a half months after surgery, at a time when 
the University was quiet, with the students away on vacation. It 
remained to be seen how well he would cope with lecturing when term 
began, given that his performance had deteriorated on all 3 verbal 
measures from the WAIS.
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Both Mr H and Mr R showed marked increases in State Anxiety post-surgery 
and their interviews offered some suggestions as to why this might be. 
In Mr H's case, there was a court case pending in connection with an 
overseas Health Authority. Although Mr H had spoken of this before 
surgery, it was now more irreninent and, therefore, arguably, a greater 
cause of anxiety. Mr R, on the other hand, voiced concern about his 
work on each of the interview occasions. His job meant everything to 
him, since he felt he had been responsible for building up the business. 
When he was interviewed six months after surgery, he expressed soma 
disappointment in that he was still unable to drive his car. He was 
also worried because he had been the only person in the business to have 
a heavy goods vehicle driving licence; if he had to surrender this it
would surely mean that they would lose work. Mr R expressed the view
that it was ironic that he had only gone for tests because of his twin 
brother's heart attack and the strong family history. Surgery had been 
indicated and, as far as he was concerned, had been successful but now 
he was left with this 'brain problem' which was a threat to his 
livelihood.
Table 72 shows the pre-morbid and pre-operative functional Intelligence 
Quotients ('IQs') of these three men. It may be recalled that pre-
morbid IQ was estimated using the National Adult Reading Test for
comparison with the pro-rated 'functional' IQs. If the pre-morbid IQ 
exceeded the functional IQ, then. It was argued, this suggested that 
there was already some degree of impairment which might be made worse by
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Mr H 
Premor0 FunctriX
Mr R 
Premor^ Funct1"*3-
.....Mr B 
Premo^ Funct1^1
Full Scale 116 126 
Verbal 116 132 
Performance 114 114
106 111 
105 102 
107 121
113 105 
112 108 
112 101
Table 72s To compare the pre-morbid and pre-operative 'functional' IQs 
of Mr H, Mr R and Mr B
the bypass procedure. From Table 72, it may be seen that only for Mr B
did all of the pre-morbid estimates exceed the pre-operative pro-rated
IQs. For Mr H, 'functional' full scale and verbal IQs were better than
the pre-morbid estimates (possibly because the subject did not have
English as his first language). His 'functional' performance score was
equal to the pre-morbid estimate. In the case of Mr R, 'functional'
full-scale and performance IQs were greater than the pre-morbid
estimates, whereas pre-morbid verbal IQ was greater than 'functional'
verbal IQ.
Group Case Study 2s Improvement on six performance measures, 
deterioration on one measure (Mr S and Mr A)
Table 73 (overleaf) shows the scores obtained by these two subjects 
before and after surgery.
Table 70 shows that Mr S improved on Comprehension, Digit Span, Object 
Learning, Set Test A, Stroop A and Stroop B. He deteriorated on Visual 
Reproduction. Prior to surgery, he scored better than 'average' on 
Immediate and Delayed recall, but lower than 'average' on Block Design,
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Digit Copying and Stroop A. Post surgery, he scored lower than 
'average' on Visual Reproduction and, again, on Digit Copying. His 
scores on Comprehension, Digit Span and Object Learning were above 
'average'. On both occasions Mr S's mood scores were within the 
'normal' range.
Mr A improved on the following measures post-surgery: Comprehension,
Similarities, Immediate and delayed recall. Digit Copying and Set Test 
D. His performance deteriorated on Set Test B. Mood changes were also 
observed, with Mr A becoming more anxious but less depressed post 
surgery.
Prior to surgery, Mr A obtained better than 'average' scores on Block 
Design, Visual Reproduction and Set Test A. He was also less anxious, 
but more depressed, than 'average'. Post-surgery, his scores were above 
'average' on Similarities, Immediate and Delayed recall, whilst being 
below 'average' on Digit Span and Set Test B. Mr A's post-surgery State 
Anxiety score was also above 'average'.
Table 73 shows the differences between these two subjects in age, number 
of grafts placed and duration of bypass. Mr S, aged 71 years, was the 
oldest member of the sample, whilst Mr A, aged 46 years, was one of the 
youngest. Mr S had more than the 'average' number of grafts placed and 
spent longer than 'average' on the bypass; Mr A, on the other hand, was 
within the 'normal' range of these variables.
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The two subjects also had very different illness histories. Mr S had a 
23 history of exertional angina, with a possible cerebro-vascular 
accident 19 years previously and a heart attack 8 years previously. Mr 
A had suffered from exertional angina for only fifteen months. Medical
opinion was that he had 'probably' had a heart attack, but that it was
not possible to put a date to this.
Mr S experienced several types of complications during the acute phase
of recovery. These included (i) anaemia, which was transfused, (ii) 
'paranoid delusions', which responded to sedation, increased daylight 
and increased levels of oxygen, (iii) lower lobe consolidation and (iv) 
tachycardia. All of these responded to treatment and Mr S's subsequent 
recovery, through to six months post surgery, was uneventful.
Mr A's entire recovery was, from a medical/surgical viewpoint, without 
complication. However, testing at the convalescent phase assessment 
found him to be considerably more anxious than before, but considerably
less depressed. The interview revealed a worsening of Mr A's
relationship with his wife, which might explain the increased anxiety. 
It was apparent before surgery that all was not well in this
relationship; the deterioration was high-lighted by the fact that Mr A
did not want his wife to be interviewed after surgery. Mrs A was seen 
briefly, before her husband, and she was clearly very unhappy about the 
situation. She even intended to see her solicitor that day, with a view 
to possibly terminating the marriage. Mr A, himself, appeared not so 
much upset as determined that he was not going to be told what to do.
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Nobody was going to make him 'change', he said.
Mr A a college lecturer resumed work 5 months after surgery. This was 
on a part-time basis, to become full time once the Easter vacation was 
over.
Case Study 3s Mr J - who improved on 5 performance measures, but
deteriorated on three
Table 74 shows the scores obtained by Mr J before and after surgery. 
The previous table. Table 70, shows that Mr J's performance improved on 
Delayed recall. Visual Reproduction, Object Learning, Set Tests A and D, 
whilst it deteriorated on Comprehension, Similarities and Stroop B. Mr 
J's self concept also improved post-surgery.
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Measure Mr J
Before After
Comprehension > 14 11
Similarities > 16 12
Digit Span > scaled scores 14 12
Digit Symbol > 11 11
Block Design } 14 13
Immediate recall 9.5 12.0
Delayed recall 6.5 13.0
Visual Reproduction 10 13
Object Learning test - No correct 33 45
Digit Copying Test - T-score 196 208
Set Test - A  } 45 23
- B > NT 16
-  c > 23 26
- D > seconds 25 14
>
Stroop - A > 45 42
- B > 62 70
-  c > 95 93
State Anxiety 22 22
Depression 1 1
Self Concept 30 37
Age
No grafts
Duration of bypass (minutes)
60
3
112
Table 74 s To show the pre- and post-operative test scores and mood 
scores for Mr J, who improved on 5 measures of performance 
and deteriorated on 3. His age, number of grafts placed and 
duration of bypass are also shown
Key: NT = Not Timed
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Prior to surgery, Mr J scored above 'average' on all of the WAIS 
measures with the exception of Comprehension. He also scored higher 
than 'average' on Digit Copying and Stroop C, scoring below 'average' on 
Set Test A. Mr J's pre-operative State Anxiety and Depression were both 
below (= better than) 'average'. Post-surgery, Mr J again scored better 
than 'average' on Block Design, Digit Copying and Stroop C. 
Additionally, he scored better than 'average' on Delayed recall. Post­
operative mood scores were within the 'norml' range.
Mr J's age, number of grafts placed and duration of bypass all fell
within the 'normal' ranges of the variables. His illness history was
that he had had three heart attacks, the first one 'coming out of the 
blue' 13 years previously and the most recent one occurring two years 
ago. He had suffered angina since the first heart attack.
Mr J, a retired bank manager, experienced some complications during 
recovery from surgery, for shortly after midnight on the second post­
operative day, internal haemorrhaging necessitated re-opening of the 
chest. He was uraemic for some time after this, but he subsequently 
made a good recovery. However, three and a half months after surgery, 
fluid retention in the legs was noted by a doctor at the hospital and
'recent onset intermittent acute breathlessness' was recorded in the 
notes. Hypertension was diagnosed and diuretic medication prescribed. 
It was interesting that, at the time of the convalescent phase 
interview, Mr J did not relate these problems to his heart condition.
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Group case Study 4s Improvement on 4 or 5 performance measures.
deterioration on one measure, at most (Mr M, Mr T, Mr C and Mr W)
Table 75 (overleaf) shows the scores obtained before and after•surgery 
by these 4 subjects.
Table 70 shows that all of these men improved on Immediate and Delayed 
recall. Additionally, Mr M improved on Digit Symbol and Set Tests A and 
D. Mr T also improved on Block Design and Digit Copying, whilst Mr C 
improved on Object Learning and Set Test A. In addition, Mr C was less 
anxious post-surgery. Mr W, finally, improved on Object Learning and 
Set Test B, as well as on Immediate and Delayed recall, whilst 
deteriorating on Set Test D.
When the 'level' of scoring was considered, it was found that Mr M 
scored below 'average' both before and after surgery on Digit Span. His 
time for Stroop C was also worse than 'average' post surgery, but his 
self concept score was higher (= more positive).
Mr T scored below 'average' on Immediate and Delayed recall prior to 
surgery. After surgery, however, all performance measures were within 
the 'normal' range. He was more anxious than 'average', both before and 
after surgery and in addition, after surgery, his self concept was less 
positive than 'average'.
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Prior to surgery, Mr C obtained better than 'average' scores on six 
performance measures, these being Digit Symbol, Visual Reproduction, 
Digit Copying, Set Test D and Stroops A and B. His pre-operative State 
Anxiety score was, however, above the top end of the 'normal' range. 
Post surgery, he again scored better than 'average' on Digit Symbol, 
Digit Copying and Stroop B. He also obtained better than 'average' 
scores on Delayed recall. Object Learning, Set tests A and C and Stroop 
C. Post surgery, his mood scores were within the 'normal' range.
Mr W obtained better than 'average' scores on Comprehension, 
Similarities and Block Design both before and after surgery. Prior to 
surgery, he also obtained a better than 'average' score on Visual 
Reproduction, whilst scoring lower on Set Test B and Stroop B. Post­
surgery, he scored less well than 'average' on Stroops A and B. This 
man was more depressed than 'average' both before and after surgery.
Table 75 shows that these four men were all comparatively young; Mr M, 
Mr T and Mr C were all in their early 40s. The number of grafts placed 
varied, as did the duration of bypass. None of these men had especially 
long duration of bypass; in the case of Mr C, who only required one 
graft and who was the youngest man in the whole sample, duration of 
bypass was very short indeed.
Not surprisingly, in view of their young ages, all 4 of these men had 
relatively short illness histories and, interestingly, none had had 
previous surgery. Mr M had suffered a heart attack 3 years previously,
297
with exertional angina for 4 months, whereas Mr T had experienced a 
heart attack 5 years earlier, with worsening angina of effort for 4 
years. Mr T had also suffered from rheumatic fever as a child. Mr W
had suffered a heart attack only 16 months previously and had suffered
angina ever since. Mr C, finally, had had a heart attack 3'^ years 
previously and this had left him with exertional angina. It is 
interesting, in view of Mr C's raised pre-operative State Anxiety score, 
to note remarks made by his doctor some six months after the heart 
attack. He commented that Mr C had experienced 'a great deal of anxiety 
and loss of confidence which has directly followed his heart attack'.
It was also recorded in Mr C's notes that he had been initially
reluctant to undergo surgery, preferring to try medical treatment for 
his angina.
Mr M's recovery from surgery was uncomplicated up to the time of the 
convalescent phase interview. Mr C and Mr W both experienced some 
complications in the acute phase, but, once discharged from hospital, 
both made unremarkable recoveries. Whilst in hospital, Mr C developed a 
pericardial rub and, also, anaemia, which required transfusion. Mr W 
showed transient artrial fibrillation.
Mt T fared less well than the other three men. During the acute phase, 
several problems developed, starting in the theatre, where he developed 
complete heart block which required pacing and which subsequently 
resulted in intermittent atrial fibrillation and left bundle branch 
block. He also suffered from pericarditis with fever and from a
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haematorna, which developed in the chest wall.
Following discharge from hospital, Mr T fared well for the first three 
and a half months. However, when he started to increase his activity as 
instructed, he once again experienced angina and tests showed that one 
of the grafts was blocked. Mt T was disheartened by this, since he now 
found that he became breathless sooner than he had done prior to 
surgery. This outcome might well explain why Mr T's anxiety level did 
not fall once the surgery was over.
All of these men were able to return to work post surgery and all 
returned to their former jobs. Mr C, who was serving in the Armed 
Forces was back at work three months after surgery, whilst Mr M, a 
policeman, returned to work at 5 months. Mr W and Mr T did not return 
until six months and in Mr T's case, this return was to part-time work 
only. During the interview Mr T spoke of taking retirement.
Mr W scored high on Depression both before and after surgery and the 
interviews provide some indication of why this might be. Apparently, 
prior to Mr W's heart attack, there had been some problems in his 
marriage. Mrs W, particularly, felt that these problems had contributed 
directly to her husband becoming ill and so it seems likely that she 
would have made her views known to her husband. Post surgery, there 
were still problems in the family, although things seemed to have 
improved in Mr and Mrs W's relationship. Now the problems concerned Mr 
and Mrs W's three grown-up children; one had recently failed his exams,
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another had left a good job and the third had had to take on a low 
paying job to support his wife and child, since he had 'bought himself 
out' of the Navy.
Case Study 5s Mr O - who improved on all mood measures from pre- to 
postsurgery
Mr O was of interest primarily because of the marked improvements shown 
in mood from before to 6 months after surgery. Table 76 shows the 
scores obtained on the two occasions.
Mood Measure Before surgery After surgery
State Anxiety 55 20
Depression 10 0
Self Concept 22 40
Table 76s Mr Q's mood scores before surgery and at the time of the 
convalescent phase assessment
Table 76 shows that, prior to surgery, Mr O's scores on all three 
measures were such that he was more anxious, more depressed and had a 
less positive self concept than 'average'. Post surgery, he was less 
anxious and had a more positive self concept than 'average'.
Mr O was 68 years old and had retired from his post in quality control 
aircraft inspection. He was married with 3 adult children whom he
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described as 'the pride of his life'. Mr O had had no previous surgery, 
but there was a family history of heart disease.
Table 77 below summarises the results of Mr O's pre-operative 
psychological assessment.
State Anxiety: 55 No 'denial'
Trait Anxiety: 58 Very optimistic about outcome
of surgery
Depression: 10
Self Concept: 22
Self Statement Inventory - Negative statements: 19
Positive statements: 30
Total score: 49
Table 77= Summary of Mr O's pre-operative psychological assessment
Mr O had suffered a heart attack 12 years previously. The main 
contributory factor in the development of his heart disease was, he 
believed, worry to do with his work. He stated that he had 'lived 
aircraft 24 hours of the day' and added that work had had to come first 
in order to support his children through University. On a 5-point 
scale, Mr O gave a rating of 2 when asked to rate his general health, 
aside from his heart condition. Similarly, he gave a rating of 2 when 
asked to what extent he felt he had control over his general state of 
health.
Mr O felt that his family had been affected by his developing heart 
disease in that it had caused them considerable worry. Whilst this was 
being discussed, it transpired that none of the family, including Mr O's
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wife, knew that he was on the waiting list for surgery. Mr O had kept 
this information from his wife because she had planned a holiday abroad 
with a friend and he feared that she would cancel it if she knew about 
his pending surgery. It was clear that Mr O did did not want his family 
to worry over him, lest their concern hinder his progress. It was also 
clear, from talking both to Mr O and, later, to his wife, that Mr and 
Mrs O were very different types of people; she enjoyed going out, 
whereas he described himself as a 'stay-at-home'. Consequently, Mr O
felt that a question about the inpact of his heart disease on his social 
life was not applicable.
When Mrs O was interviewed, some two months after her husband, she 
commented that her husband was inclined to be a little
'hypochondriacal', that he had once expressed the view that he did not 
expect to outlive his father, who had died of a heart attack in his late 
50s. Mrs 0 also expressed some misgivings about his operation; she 
wondered whether her husband was relating his age to his expectations 
for the outcome of his surgery. She added that she kept these worries 
to herself and did not let her husband know of her concern.
Mr O was admitted for surgery almost three months after the pre­
operative interview. He had three grafts placed and was on the bypass 
for 85 minutes. In the nursing records, Mr 0 weis described as 'very
anxious' and this was underlined. It was also noted that Mr 0 had
declined the pre-operative visit to the Intensive Care Unit, although 
his wife did choose to go. Mr O's anxiety manifested itself on the
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afternoon prior to surgery in his experiencing an angina attack. Even 
after the surgery, he complained of occasional 'palpitations' but 
electrograms showed no abnormalities. Mr O was reassured that all was 
well and, in the main, he made an uncomplicated recovery in the 'acute' 
phase.
Mr O was seen, in hospital, 6 days after his operation. Using a 5-point 
scale, he rated his recovery from surgery as '1', i.e. he felt that he 
had recovered 'very well'. When asked about his own involvement in his 
own care and treatment whilst in hospital, Mr O gave a rating of '4' on 
the 5-point scale and said that this had not been enough for him, he had 
expected to play a bigger part than he did. Table 78 below summarises 
the results of Mr O's acute phase psychological assessment.
State Anxiety: 30
Depression: 0
Optimism/Pessimism: 1 ie, Very optimistic
Table 78s Summary of Mr O's acute phase psychological assessment
As may be seen from Table 78, Mr O was less anxious and less depressed 
at the time of the acute phase assessment than he had been prior to 
surgery. He was very optimistic about his progress over the next six 
months. He had no present problems and did not anticipate having any 
problems after discharge.
303
Mr O did not experience any complications during the convalescent phase 
of recovery. When he was interviewed at home, some six months after 
surgery, he expressed the view that he had recovered 'very well' from 
his surgery and that his recovery had been 'much better' than he had 
hoped. He rated his general health as 'very good' and stated that he 
had no physical or emotional problems.
It was during the convalescent phase assessment that Mr O admitted that 
he had been frightened about his surgery, never having had any form of 
surgery before. He described his increased mobility as 'miraculous'; he 
was now walking 10 miles per day and hoping soon to start jogging. He 
was experiencing less pain now than prior to surgery and although he was 
presently taking more medication than before, this would change once he 
stopped his course of anticoagulant therapy.
Mr O reported that his family life now was much better than it had been 
prior to surgery, since he was now able to 'keep up' with them, thanks 
to his increased mobility. His social life was also rated much better 
than it had been pre-operatively. Again, this was because of his 
increased mobility; he felt younger and was happier to meet people. 
When asked if and how he himself had changed since surgery, Mr O said 
that he felt that he was now stronger mentally, because of the feeling 
of 'having been through the mill.'
Finally, Mr O stated that he was 'very optimistic' about his progress 
over the next six month period.
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Like her husband, Mrs O felt that he had recovered 'very well' from his 
surgery and that this was 'much better' than she had hoped. She spoke 
of the 'psychological boost' that he had received because of the success 
of the operation and she went so far as to say that, she felt, the 
'psychological side' had had more bearing on her husband's recovery than 
had the operation itself.
Mrs 0 rated both her own life and her family life as 'a little better' 
than they had been before. Her own life had changed since surgery in 
that she now felt more relaxed about going out and leaving her husband 
than she had previously done. This was important for Mrs O described 
how she sometimes felt 'torn'; her father, who lived in the north of 
England, had recently been ill with a minor stroke and she felt the need 
to go up and visit in order to relieve the burden of care that had 
fallen upon her brother. Mr O was 'very optimistic' about her husband's 
progress over the next six months.
Case Study 6 s Mr P - who improved on Depression score from pre- to 
post- surgery
Mr P was of interest primarily because of the marked improvement in 
Depression score from before to after surgery. Table 79 below shows all 
the mood scores obtained on both occasions.
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Mood Measure Before surgery After surgery
State Anxiety 24 25
Depression 11 2
Self Concept 26 30
Table 79s Mr P's mood scores before surgery and at the time of the 
convalescent phase assessment
Table 79 shows that prior to surgery, Mr P was more depressed but less 
anxious than 'average'. Post surgery, all mood scores were within the 
'norma1' range.
Mr P was 62 years old and worked as a Probation Officer. At the time of 
the pre-operative assessment, he had been on 'sick leave' from his work 
for six months, since the time of having prostate surgery. He was a 
married with 3 grown up children. There was no family history of heart 
disease, but this man's wife had also had a heart attack.
Table 80 summarises the results of Mr P's pre-operative psychological 
assessment.
State Anxiety: 24 No 'denial'
Trait Anxiety: 31 Very optimistic about outcome
of surgery
Depression: 11
Self Concept: 26
Self Statements - Negative statements: 15
Positive statements: 41
Total score: 56
Table 80s Summary of Mr P's pre-operative psychological assessment
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Mr P's illness history was a little vague. He had apparently 
experienced chest pain 25 years previously when mountain climbing and 
then 'turned very blue' after swimming some 7 or 8 years later. 
Thirteen years ago, Mr P went to his doctor complaining of 
breathlessness on exertion and was diagnosed as suffering from angina. 
He did not suffer any further angina until after his prostatectomy and 
it was medical opinion that he had possibly experienced a myocardial 
infarction during that surgery. Mr P himself attributed his developing 
heart disease to the stress involved in his work. Aside from his heart 
condition, Mr P rated his general health pre-operatively as 'very good' 
and, using a 5-point scale, he responded with a '2' when asked to what 
extent he felt he had control over his state of health.
Mr P felt that his family had been affected by his developing heart 
disease in that he himself had become rather irritable. He said that 
his wife had noted this. Mr P also made reference to impotence, which 
the doctor had told him was stress-related, but he dismissed this as 
'not a matter of importance'. The impact of Mr P's heart disease on his 
social life was through his being physically impaired by same. Mr P 
hoped for improved mental functioning post-surgery and this was most 
important to him. He also hoped that his overall physical performance 
might improve.
Throughout all the interviews, Mr P showed himself to be a particularly 
perceptive and articulate subject. He would frequently draw upon his 
Salvationist beliefs when answering questions and would illustrate his
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responses with examples and anecdotes. He well recognised that his 
eventual recovery would depend upon his learning to live with stress, 
for unless he did so, he would either die an early death or become less 
efficient. He saw the need for an entirely new 'modus operandum' and 
viewed the operation as a 'vehicle' for this change. This aspect of the 
operation was considered to be even for important than the physical 
results of the expert surgery. Prior to surgery, Mr P also recognised 
within himself the existence of a 'depressive streak'; this is of 
interest in view of the changes that took place in Mr P's mood scores 
from pre- to post-surgery.
Mr P was admitted for surgery seven weeks after the pre-operative 
assessment. He had three grafts placed and was on the bypass for 107 
minutes. He had an uncomplicated acute phase and was described in the 
nursing notes as having a 'very positive attitude'.
Mr P was seen in hospital 7 days after his surgery. At that time, he 
felt that he had recovered 'very well' from his surgery. He felt that 
he had been involved 'to a considerable extent * in his own care and 
treatment whilst in hospital, by 'being blessed with a sense of 
purpose'. This degree of involvement was 'just right' for him. At the 
time of the acute phase assessment, Mr P stated that he had no problems 
and that he did not anticipate have any once discharged. When he was 
asked about the factors that could influence his recovery over the next 
six months, he responded that (i) he would have to use his corrmon sense 
and accept his physical limitations, (ii) he would have to recognise
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that stress must be dealt with and that he should slow down, (iii) he 
would have to be more ready to listen to others and (iv) he would have 
to set lower goals and be content with same.
Table 81 (below) summarises the results of Mr P's acute phase 
psychological assessment.
Stott? Anxiety: 22
Depression: 1 j
Optimism/Pessimism: 1 ie, Very optimistic \
Table 81s Summary of Mr P's acute phase psychological assessment
From Table 81, it may be seen that Mr P was much less depressed at the 
time of the acute phase assessment than he had been before surgery. His 
acute phase State Anxiety score was two points lower than pre-surgery.
Mr P experienced no medical complications during the convalescent phase. 
When he was seen at home, some six months after surgery, he felt that he 
had recovered 'very well' from his surgery and said that this was 'much 
better' than he had hoped for. He stressed that his wife's support had 
been the most important factor in his recovery, but also added that 'a 
greater reliance on spiritual power' had made an essential contribution. 
He spoke of a 'search for serenity', of taking life more quietly, and 
also of the sense of having been 'spared' and of being given another 
lease of life. This had led to 'an extension of perspectives'.
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Six months after surgery, Mr P again rated his general health as 'very 
good'. He considered that he had no emotional problems; the only 
physical problem concerned his persisting impotence. Once again, he 
minimised the importance of this, saying that was inclined to wait a 
while before seeing the doctor in this connection. He would see what 
effect rest and relaxation would have.
By way of an illustration of the improvement in his physical abilities, 
Mr P was proud to announce that, three weeks earlier, he had swum 31 
lengths of the local pool in order to raise money for the British Heart
Foundation! He was now taking fewer medications than before and
experiencing less pain.
Mr P expressed the view that his mental functioning had also improved as
he had hoped it would, saying that in view of the fact that he had come
through major surgery, he 'ought to be better'.
Family and social life were both rated as 'much better' than they had
been before surgery. Mr P attributed this to a change in outlook on his
part; he had now realised that he could take time off from his work and
that there was no need for him to feel guilty about doing so.
Mr P went back to full-time work 4^  months after surgery. He expressed 
the view that his return to work had slowed down his recovery somewhat, 
since he had had to leave the 'cocoon' of home. He pointed out that he 
had quite enough to do at home without returning to work, as he was
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writing a book. Moreover, there had, he said, been the suggestion that 
he should retire. However, said Mr P, there was 'the need to be 
practical as well as theoretical'. Mr P felt that he had had the 
operation and now it was up to him to do something significant with his 
life. This meant that he should return to work.
Mr P was 'very optimistic' about his future progress, provided he kept 
within his 'limits'.
Case Study 7 s Mr D - the only man to be more depressed after surgery 
than before
Mr D was of interest since he was the only man to be more depressed 
after surgery than he had been beforehand. Table 82 (below) shows all 
mood scores obtained on the two occasions.
Mood Measure Before surgery
.. . ..
After surgery
State Anxiety 
Depression 
Self Concept
............... .....
... ..40
5
30
r ......  -...-
45
11
Table 82s Mr P's mood scores before surgery and at the time of the 
convalescent phase assessment
Table 82 shows that, prior to surgery, all mood scores within the 
'normal' range. After surgery, Mr D was more anxious and more depressed 
than 'average'.
311
Mr D was 58 years old and worked as a clerk. He was married with 2 
grown-up sons. He had previously had surgery and there was a family
history of heart disease.
Table 83 (below) sumnarises the results of Mr D's pre-operative 
psychological assessment.
State Anxiety: 40 
Trait Anxiety: 43
A 'denier'
Depression: 5 
Self Concept: 30 Optimism/Pessimism: 2
Self Statements - Negative statements: 33
Positive statements: 45
Total score: 78
Table 83s Summary of Mr D's pre-operative psychological assessment
Prior to surgery, Mr D rated his own general health, apart from his 
heart condition, as 'very poor'. He considered that he had 'no control 
at all' over his general health; it was a matter of 'luck', he said.
Mr D's illness history was that he had had a heart attack 13 years 
previously and had had angina since then. Mr D considered that he 'was 
not doing too badly' until 9 months ago, when the angina had become more 
severe. This would coincide with reference to a second heart attack
made in Mr D's medical notes. Mr D attributed his developing heart 
disease to his being over-weight, 'from what I know'. Interestingly, 
his wife felt that work related stress had caused the problem.
312
Mr D expressed the view that his family life had been adversely affected 
by his developing heart disease in that he was no unable to do all that 
he used to be able to do and, as a consequence, he had become short 
tempered. By way of illustration of his restrictions, Mr D pointed out 
that they had had to lay a concrete patio once he become unable to 
maintain the lawn. Mr D described how they were now dependent on a 73 
year old man to do their 'odd jobs' for them, something that clearly 
troubled Mr D. Mr D said that his social life had not been affected by 
his developing heart disease.
Mr D entered hospital for surgery approximately seven weeks after the 
pre-operative assessment. On admission, he was judged, by the doctors 
and nurses, to be in good physical condition, which is interesting in 
the light of his own perceptions of his general health. Mr D had three 
grafts placed and was on the bypass for 133 minutes. There were no 
acute phase complications.
Mr D was seen in hospital 8 days after surgery. Using a 5-point scale, 
Mr D rated his own recovery from surgery with a '2'. He considered that 
he had not been involved at all in his own care and treatment whilst in 
hospital and said that this was 'just right' for him, adding that it was
'wholly to do with the medical staff. I put myself in their hands ...
They know best, you've got to do it their way'. Mr D had no problems at 
the time of the acute phase and did not anticipate any once he was 
discharged, adding 'Why should I?'
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Table 84 below shows the results of Mr D's acute phase psychological 
assessment.
Table 84 s Summary of Mr D's acute phase psychological assessment
From Table 84, it may be seen that Mr D's State Anxiety score was the 
same as before surgery. He was less depressed than before and was 'very 
optimistic' about his future progress.
During the convalescent phase, recovery was essentially uncomplicated. 
When interviewed, Mr D responded that he had recovered 'very well' from 
his surgery and stated that this was 'much better' than he had hoped. 
Using a 5-point scale, however, he rated his present general health as 
'4', for on the day of the assessment, Mr D was suffering from an 
exacerbation of an allergic condition of the respiratory system. This 
was something that started 6-7 years previously and had continued up to 
the time of surgery. Whilst Mr D had been in hospital, the condition 
had improved, but now it was back as badly as before.
It was clear that both Mr and Mrs D were very despondent about this 
allergy and it seems that this is the most likely explanation of Mr D's 
increased depression. Mr D said of his operation that it had made him 
feel 10 years younger, that he was taking fewer tablets and 
experiencing less pain than before. He rated his family life as much
State Anxiety;
Depression;
Optimism/Pessimism;
40
1
' 1 '
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better than before, saying that they were generally happier but reported 
that his social life was the same, since they had 'never done much 
socialising'. Mr D returned to work, full-time, three months after 
surgery and, at the time of the convalescent phase assessment, was 'very 
optimistic' about his future progress.
Post surgery, it seemed that, if anything, Mrs D was even more 
despondent than her husband. She rated her husband's recovery from 
surgery as '3' on the 5-point scale and said that this was 'about the 
same' as she had hoped. Her own life, she felt, had not changed; she 
described it as 'miserable now, as it was before, because of the 
allergy'. In fact, she said, she would go so far as to describe it as 
'a little worse', since there had been no getting out and about as she 
had hoped. She rated herself as 'very pessimistic' about the future.
Both Mr and Mrs D felt that Mr D had changed since surgery, in that he 
had a less even temperament. Mrs D said that her husband was 'so 
irritable now' because he was disappointed in himself. She also
described his as 'terribly nervous' since his operation and said that he 
was 'jumpy' when asleep.
Case Study 8s Mr F
Mr F was 66 years old, a retired Bank Clerk, married with 4 adult
children. He had previously had surgery, but there was no family
history of heart disease. Interestingly, his wife had had three heart
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attacks.
Table 85 below summarises the results of Mr F's pre-operative 
psychological assessment.
State Anxiety: 52 A 'denier'- did not expect toTrait Anxiety: 56 be told about his operation-
Depression: 10 'none of my my business'.Self Concept: 16 Very optimistic (Code 1) about 
outcome of surgery
Self Statements Negative statements: 19 
Positive statements: 42 
Total score: 61
Table 85: Summary of Mr F's pre-operative psychological assessment
From Table 85, it may be seen that Mr F was more anxious (State and 
Trait) and more depressed than 'average'. His self concept was also 
less positive than 'average'.
Mr F had suffered two heart attacks; the first occurred some five years 
previously and the second, only six months earlier. He was considered 
to be in 'fairly urgent need' of surgery. When asked why he believed he 
had developed heart disease, Mr F responded that he did not know, he 
'hadn't given it a lot of thought'.
Mr F rated his present general health, apart from his heart condition as 
between 2 and 3 on the 5-point scale provided. He felt that worry 
contributed to his general state of health, saying that he was inclined
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to 'worry about worrying'. He expressed the view that if he were able to 
do more, he might worry less. His present major worry concerned moving 
house. Using a 5-point scale, Mr F responded with a 3 when asked to 
what extent he felt that he had control over his state of health.
The impact of his heart disease on his family life was that Mr F now 
perceived his family as being over-protective. Post surgery, he very 
much hoped that he would be allowed to do more about the house. His 
social life had also suffered as a consequence of his heart disease, in 
that he now had less/no desire to socialise.
Three months after the pre-operative interview, Mr F was admitted for 
surgery. He had three grafts placed and was on the bypass for one 
hundred and eight minutes. It was not possible to interview Mr F again 
until nineteen days post surgery owing to the fact that he developed a 
severe confusional state, the nursing staff describing him as 'paranoid' 
on account of his belief that he was being poisoned and his subsequent 
refusal of his medications. This confusional state was accompanied by 
hypertension and bronchopneumonia, treatment of the hypertension with 
beta-blockers resulting in heart block.
When Mr F was seen for the acute phase interview, he was cheerful but 
still rather vague. He could not, for example, give the date of his 
operation. Table 86 below summarises the results of Mr F's acute phase 
psychological assessment.
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State Anxiety: 39 j
Depression: 3 (with 2 items not completed)
Qpti mism/Pessijmisin: 1
Table 86s Summary of Mr F's acute phase psychological assessment
It may be seen from Table 86 that Mr F was less anxious and less 
depressed than he had been prior to surgery. He was also very 
optimistic about his future progress.
Using a 5-point scale, Mr F gave a rating of 2 to his recovery from 
surgery. Similarly, he rated his own involvement in his treatment and 
care with a 3, saying that this had been 'just right' for him. When 
asked about any present physical problems, he described how he believed 
that his hearing had deteriorated since surgery, resulting in haziness 
of thought and speech. This had been a problem before, but Mr F 
considered it to have worsened since his operation. Mr F did not 
anticipate any problems following discharge and could not think of 
anything that might affect his progress.
During the acute phase interview, Mr F was able to give a good account 
of the nature of his thoughts and 'dreams' during the time that he had 
been confused. He described how his 'dreams' had been about a war, he 
could not say which one, but it had featured other patients in the ward. 
These dreams had been like episodes of a serial, and it was particularly 
curious that Mr F reported that he had known when the last 'episode' 
would occur. He had been able to tell his wife (correctly) when, after
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that particular night, he would dream no more.
Unfortunately, Mr F's condition deteriorated further and he was not
discharged home. For eight weeks, he remained in the National Heart 
Hospital on account of his uncontrolled hypertension and fluid overload, 
thought possibly to be due to multiple pulmonary emboli. His kidney 
function was also noted to be poor. Fifty six days post surgery Mr F 
was transferred to a specialist hospital with a diagnosis of 'end stage
renal failure' and he remained there for two weeks, before being
discharged hone on conservative treatment. One month later, he died in 
a local hospital. Post-mortem revealed that his grafts were patent but 
that his kidneys were abnormal. There had been no sign of renal
abnormality prior to surgery.
Finally, it is of interest to note that a newspaper tribute to Mr F 
after his death made reference to his distinguished service during the 
last war. This experience could, perhaps, explain the content of his 
'dreams'.
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6 :5 SUBJECTS' PERCEPTIONS OF FACTORS CONTRIBUTING TO THEIR OWN HEALTH,
TO THE DEVELOPMENT OF THEIR HEART DISEASE AND TO THE OUTCOME OF 
SURGERY
6:5.1 Data from the pre-operative Interviews
Prior to surgery, the subjects were questioned about the factors they 
believed to be relevant to (i) their general state of health, (ii) the 
development of their heart disease and (iii) their recovery from
surgery. They were also required to indicate, using 5-point rating
scales, the importance that they attached to good health and the extent
to which they felt that they had control over their general state of 
health.
6:5.1 (i) The subject's general state of health
Perceived importance of good health: As shown in Table 87 (below), 26
of the 27 subjects rated good health as 'very important'.
Response Very important X X x Not at all important
Code 1 2 3 4 5
N. cases 26 1 0 0 0
% total 96 4 - -
Table 87s Responses made by 27 subjects to the questions 'How 
iiiportant do you consider good health to be?
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Factors contributing to general state of health: Subjects were asked
what factors they believed contributed, for better or for worse, to 
their general state of health. Their responses are summarised in Table 
88.
As may be seen from Table 88, a number of the factors cited were 
considered by some subjects to promote good health (+ve) and by others, 
to hinder same (-ve).
Factors having to do with. Subjects responding 
No. % total
Own actions/lifestyle
Own psychological status
Family/
Friends
in general
Work 
Luck
Heredity/Constitution 
Weather/Environment
\
(+ve) IB > 67 >21 > 78
(-ve) 3 > 11 >
(+ve) 10 > 37 >
13 > 48
(-ve) 3 > 11 >
(+ve) 7 > 26 >
>(-ve) 1 > 13 4 } 48
>
5 > 18 >
(+ve) 4 } 15 >
6 > 22
(-ve) 2 > 7 >
5 19
3 11
Table 88s Summary of the responses of 27 subjects to the questions 
'What do you consider are the factors that contribute , for 
better or for worse, to your general state of health?'
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All of the subjects were able to offer some explanation for their 
general state of health. Almost four-fifths of the subjects (78%) 
expressed the view their own actions or lifestyle had contributed to 
their general state of health and in all cases but three (11%), these 
were seen as enhancing good health. In this context, close to half of 
the subjects (44%) claimed to be attempting to maintain a general level 
of fitness through taking exercise.
'Own psychological status' and 'family and friends' were each cited by 
48% of the subjects. In the case of the former, the majority of the 
subjects (37% of the total group) responded that their psychological 
status was conducive to good health; only three subjects felt that this 
was not the case.
It may be seen that nearly one third of the subjects (30%) referred 
specifically to their spouses as contributing to their general state of 
health. Three of these men spoke of the benefits of a 'happy marriage' 
or a 'good wife', whilst a further two saw their wives' contribution in 
terms of encouragement or 'pepping me up'. One subject mentioned a more 
practical contribution, saying that his wife had made him start taking 
vitamin tablets. One subject only suggested that his wife could exert a 
detrimental effect over his health if she tried to 'push' him.
Finally, it may be seen that just under one-fifth (19%) considered that 
'luck' had a part to play, although, it should be noted, only one 
subject cited 'luck' as the sole contributory factor, good health being
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'just one of those things ... it happens, and that, in a way, is luck'. 
Two more subjects used themselves to illustrate how one's state of 
health could be the result of bad luck or good. One subject, for 
example, felt that he enjoyed good health, but that this owed nothing to 
his actions, since he had done 'everything to excess' in his life. His 
good health was the result of his good fortune. The other man felt that 
bad luck had intervened; whilst in the Army, he felt that he had always 
been 'super-fit', he had just driven back from London and he had a heart 
attack __  Why?'
Perceived control over general health: The subjects were asked to what
extent they felt that they had control over their general state of 
health. Table 89 (below) shows their responses.
Response Complete control X X X None at all
Code 1 2 3 4 5
N. cases 1 9 12 4 1
% total 4 33 44 15 4
Table 89: Responses made by 27 subjects to the question:___ 'To What
extent do you feel that you have control over your general 
state of health?'
The correlates of this variable and its relation to measures of later 
psychological, physical and social functioning are reported below (see 
Section 6:5.4).
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6:5.1 (ii) The development of heart disease
Table 90 (overleaf) summarises the responses made by the subjects when 
asked what factors they considered had contributed to the development of 
their heart disease.
As may be seen from Table 90, 25 of the 27 subjects (93%) were able to
offer some explanation for the development of their heart disease. Over 
half of the subjects (52%) felt that an inappropriate lifestyle had 
contributed to their developing heart disease; for 30% of the subjects, 
this was the only or most important factor.
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*9,
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Just under half of the subjects (48%) expressed the view that work- 
related factors had been involved, this being the most important or only 
factor in 44% of the cases. Physical make-up was the third most 
frequently stated contributory factor.
5:5.1 (iii) Factors involved in post-operative recovery
The subjects were asked about the factors that could influence their 
recovery, for better or for worse, once the operation was over. Their 
responses are summarised in Table 91.
Table 91 shows that all subjects except 2 believed that they themselves 
could influence the outcome of their surgery, whether by their actions 
(48%), their psychological status (30%) or both (15%). Two-thirds of 
the subjects expressed the view that their families and friends could
Factors having to do with.....  Subjects responding
No. % total
Attitudes/Disposition 8 } 30 }
Subject Actions 13 } 25 48 } 93
Both of the above 4 } 15 >
(+ve) 14 } 52 }
Family/Frlends } 18 } 67
(-ve) 4 } 15 }Hospital staff 6 22
Luck/Chance 2 8
Operation itself 1 4
Weather 1 4
Table 91s Responses of 27 subjects to the questions 'Once the
operation is over, what do you think are the factors that 
can influence, for better or for worse, the outcome of your 
surgery?'
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exert an influence although 4 subjects (15%) anticipated that their 
families might respond by becoming over-protective and that, by so 
doing, they might hinder recovery.
63% of the subjects felt that their own contribution was the only or the 
most important factor in their recovery from surgery, although a further 
26% expressed the view that the family's contribution was as important 
as their own. The majority of the subjects did not consider that 
luck/chance played a part in recovery, although one recognised that the 
weather could be important, in so far as poor weather would prevent him 
exercising out doors post-operatively.
6:5.2 Data from the acute phase interviews
During the acute phase interviews, which took place a mean of 8 days 
(+2.8) post operation, subjects were asked about (i) factor that had 
contributed to their recovery so far and (ii) those that could affect 
their recovery in the next six months. Subjects were also asked about 
(iii) the extent to which they perceived themselves to have been 
involved in their own care and treatment whilst in hospital and about 
the nature of this involvement.
6:5.2 (i) Factors contributing to recovery to date
Table 92 summarises the responses of 22 subjects when asked what 
factors they felt had contributed their recovery to date.
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Factors having to do with Subjects responding 
No. % total
Actions/attitudes of hospital staff 19 86
1 } 17 77
(+ve) 9 >
Actions . }^-(-ve)
Self )
~ -—  Attitude 7 >
Pre-operative physical status 6 27
Family/friends/other patients -'support' 5 23
Post-operative physical status (-ve) 2 9
Table 92s Summary of the responses of 22 subjects to the questions 
'What do you think are the factors that have contributed, 
for better or for worse, to your recovery so far?'
From Table 92, it may be seen that 86% of the subjects referred to the 
contribution of the hospital staff, whether through their technical 
skill or, more specifically, through their attitudes and their approach 
to their patients. For 12 subjects, (55% sample), the contribution made 
by the hospital staff was the most important or even the only factor 
contributing to their recovery (I've done nothing at all .... the fact 
that I'm in such good condition at the moment is due to the class of job 
done and to the standard of nursing').
77% of the subjects expressed the view that their own actions or 
attitudes had been instrumental in their recoveries, although it 
appeared that, in a number of cases, this was not something that came 
spontaneously to mind. Ten subjects (45% of the sample) only referred 
to their own involvement after being prompted. Only one subject felt
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that his own actions had hindered his recovery; he felt that he had 
'unconsciously made some errors'. When asked to elaborate, he explained 
that he had experienced a period of 'hallucinations' and that, although 
he could not remember very well, he believed that he had been insulting 
to another patient during that time. Despite apologising since, he 
still felt very uncomfortable at the thought of this.
Support from family and 'others' was only specifically mentioned by 5 
(23%) of the 22 subjects, suggesting that, in the main, recovery at this 
stage was perceived as being chiefly influenced by the patient and/or 
the medical staff. Nevertheless, of those subjects who did make 
reference to these 'others', their contribution to recovery was 
important; for one subject, it was the most important factor 
contributing to recovery whilst for another, it was as important as the 
medical care and his own efforts. A third rated family support as 
second in importance to medical care and as more important than his own 
efforts.
Finally, 2 of the 22 subjects interviewed (9%) made reference to 
complications that had arisen since surgery as factors that had 
(adversely) affected their recovery, although they were not the only 
subjects to be interviewed who had suffered 'set-backs'.
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6:5.2 (ii) Factors that can influence recovery in the next six months
Table 93, summarises the responses made by the 22 subjects when asked 
what factors they believed could influence their recovery over the next 
six months.
Factors having to do with.....  Subjects responding
No. % total
Actions 12 } 55 }
} }Self Attitudes 3 } 16 14 >73
} }Both 1 } 4 }
Wife (specifically) 4 } 18 }Family/f r lends > 13 }59
In general 9 } 41 }
Work 8 36
GP/Medical care 3 14
Weather 2 3
Don't Know 1 4
Table 93s Summary of the responses of 22 subjects to the questions 
'What do you think are the factors that can influence, for 
better or for worse, your recovery over the next six months'
As may be seen from Table 93, almost three-quarters of the subjects 
(73%) felt that they themselves could influence their recoveries over 
the next six months. For the majority (55%), this influence was through 
action; many, for example, said that they would act more 'sensibly'. 
Twelve subjects (55% sample) expressed the view that their own
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Over half of the subjects (59%) referred to the contribution that would 
be made by family and friends through their 'support'. For 4 subjects 
(18%), this was the most important or only factor mentioned. The term 
'support' was found to have a number of aspects, both practical 
('monitoring my diet', 'keeping people away if necessary') and emotional 
('keeping me steady', 'not pushing me too hard').
Finally, GP/Medical care was only referred to by three subjects and for 
none was it the most important or only factor involved in further 
recovery.
6:5.2 (iii) Perceived involvement in own care and treatment whilst in 
hospital
Extent of perceived involvement: Subjects were required to answer two
questions concerning the extent to which they perceived themselves to 
have been involved in their own care and treatment whilst in hospital. 
Firstly, they were asked to indicate the extent to which they had been 
involved, using a 5-point rating scale. They were then asked whether 
this degree of involvement had been too much, too little or just right 
for them. Tables 94 and 95, show the responses of the 22 subjects to 
these questions.
contribution was the only or the most important factor to influence
their recovery over the next 6 months.
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Response To a considerable X X X Not at all
Code Extent
1 2 3 4 5
N. cases 7 5 6 2 2
% total 32 23 27 9 9
Table 94s Responses of 22 subjects to the questions 'To what, extent 
do you feel that you have been involved in your own care and 
treatment during your time in hospital?'
Table 94 shows that, although the responses were spread across the 5- 
point scale, the majority of the subjects appeared to believe that they 
had been involved to some extent.
Response Not enough Just right Too much
Code 1 2 3
N. cases 2 19 1
% total 9 86 5
Table 95s Responses of 22 subjects to the questions 'Wbs this amount 
of involvement - Wot enough/ Just right/ To much - for you?'
Table 95 shows that, irrespective of the extent to which they perceived 
themselves to have been involved, all subjects except for 3 felt that 
the degree of involvement had been 'just right' for them. The 2
subjects who felt that they had not been involved to a sufficient extent 
both expressed the view that they needed to be pushed or 'bullied' into 
doing more, recognising that, left to themselves, they were inclined to 
sit still and do nothing. The subject who felt that the degree of 
involvement had been too great felt this to be the case in view of the
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amount of pain that he had been experiencing.
Nature of perceived involvement: The 20 subjects who said that they had
been involved to some extent in their own care and treatment whilst in 
hospital were asked about the nature of this involvement. Their 
responses to this question are summarised in Table 96 below.
Nature of involvement Subjects responding
No. % total
Not involved 2 9
'Passive' {Co-operating with staff 8 36
{Taking medicines 1 5
{Being physically active 5 23
{Doing breathing exercises 
{Asking questions/being
1 5
{informed 4 18
'Active' {Trying to keep cheerful 2 9
{Having sense of purpose 
{Monitoring own symptoms, 
{asking for remedies, as
1 5
{appropriate 1 5
Not classified 2 9
Table 96s Summary of the responses of 22 subjects to the questions
'Can you describe the way(s) in which you were involved (in 
your own care and treatment whilst in hospital)?'
As may be seen, a range of responses was made to this question, some 
subjects responding in general terms of 'co-operating with the hospital 
staff', whilst others described more specific activities.
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It was felt, as shown, that a distinction could be made between 
'passive' and 'active' forms of participation, between, on the one hand, 
responding only to instruction and, on the other, actively setting out 
to be involved. All subjects were, therefore, categorised as 'active' 
or 'passive' participants in their own care, with the exception of two 
who gave responses which overlapped the two categories and who were thus 
omitted from the following analyses.
The correlates of 'active' and 'passive' involvement were examined, as 
were the relationships between nature of involvement and measures of 
later physical, psychological and social functioning. These results are 
reported below (see Section 6:6.5), as are the correlates of the extent 
of perceived involvement and its relation to measures of later 
functioning.
6:5.3 Data from the convalescent phase Interviews
At the time of the convalescent phase interview, a mean of 202 _+ 16 days 
after operation, subjects were asked (i) what factors had contributed to 
their recoveries to date and (ii) what factors could influence their 
recoveries over the next 6 months.
6:5.3 (i) Factors that have contributed to recovery to date
Table 97 shows that, in the group as a whole, the contribution made by 
family and friends was mentioned as frequently as that of the medical
\
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profession (60% responses each) and more frequently than the 
contribution of the subjects themselves (52% responses). Only one
subject perceived that his family, or more specifically, his wife, had
Factors having to do with. Subjects responding 
No. % total
Spouse (specifically)
Family/others In general
Both
Hospital/medical care
Self
Work
Psychological status
Actions
Both above
One of above + _____
physical status ' —
(+ve) 3 > 12
(-ve) 1 > 4 ;
10 } 15 40 60
1 > 4 ;
(+ve) 13 > 52
15 60
(-ve) 2 } 8 ;
2 > 8
4 > 16
5 > 13 20 52
(+ve) 1 > 4
(-ve) 1 } 4
(+ve) 5 > 20
6 24
(-ve) 1 > 4
Weather
Table 97 s Summary of the responses of 25 subjects to the questions 
'What do you think are the factors that have contributed, 
for better or for worse, to your recovery so far?”
not helped his recovery and the two subjects who expressed the view that 
the hospital/medical care had had a detrimental effect were the two 
whose grafts had not 'taken' satisfactorily.
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For 10 subjects (40% sample), the hospital/medical care v/as considered 
to be the only/most important factor in recovery, whilst 4 subjects 
(16%) felt that their own contribution was the most significant/only 
factor. Five subjects (20%) felt that the contributions of 'others' 
were of prime importance. The contrasting views expressed by the 
subjects are interesting; one subject stated, 'The skill of the surgeon 
is most important, without that, your own efforts come to nothing', 
whilst another took the view that family support was primary, for 
despite medical and nursing care being 'excellent', 'if there are 
problems in the family, if they don't support you, then the former are 
to no avail'.
Finally, it is worthy of note that no subject expressed a belief in 
luck/chance having played a part in his recovery.
6:5.3 (ii) Factors that can influence recovery over the next 6 months
Factors having to do with.....  Subjects responding
No. % total
None 3 
Don't know 7
12
10
28
40
Self (actions only) 8 32
Weather 4 16
Work 2 8
Wife 2 8
Strength of faulty graft 1 ’ 4
Treatment of another health problem 1 4
'Things staying as they are; no money problems' 1 4
Table 98 s Summary of the responses of 25 subjects to the questions
'What are the factors that you feel influence, for better or
for worse, your recovery over the next six months?'
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Table 98 summarises the responses made by the 25 subjects when they were 
asked what factors could influence their recovery over the next six 
months. Possibly the most striking feature of this table is the fact 
that far more than one third (40%) of the subjects either did not know 
of any such factors or said that there were none; to quote one man: 
'There are none. I know of nothing that will make me better, nothing 
that will make me worse. I've made a good recovery, therefore the 
question is not relevant. I hope that the good recovery will remain 
with me .... am already doing things that I didn't expect to do at seven 
months. Surgery hasn't worried me'.
Just over half of the subjects who felt that there were factors that 
could influence their further recovery (i.e. 32% sample) expressed the
view that they themselves could contribute through their own actions. 
For 5 of those subjects (20% sample), this was the only or the most 
important contributory factor.
Four subjects made reference to the weather, stating that adverse 
weather could prove an obstacle to their getting sufficient outdoor 
exercise and fresh air. Work-related factors were important to two 
subjects only; for one of these, the problem was one of getting work. 
'Other people' appeared to be less important at this stage, as factors 
that could influence further recovery; only two subjects made reference 
to their spouses. Finally, once again, no subjects made reference to 
luck/chance.
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6:5.4 Perceived Control over Healths Its correlates and relation to
later functioning
Using Kendall's tau or the Mann Whitney U statistic, as appropriate, the 
relationship between perceived control over health and other pre­
operative, operative, acute phase and convalescent phase variables was 
examined. The significant findings (2-tailed p< 0.05) are summarised in 
Table 99 overleaf.
As Table 99 shows, the rating of perceived control over health was not 
significantly associated with any other pre-operative variable. The 
significant negative correlation found between perceived control over 
health and the number of grafts placed indicated that those individuals 
perceiving themselves to have more control subsequently had more grafts 
placed and so were, in fact, more ill than those perceiving themselves 
to have less or no control. This is a possible explanation for the 
significant negative correlation between perceived control over health 
and the number of medications ordered on discharge, those with more 
perceived control requiring more medications. The number of grafts 
placed was significantly correlated with the number of medications 
ordered on discharge.
Perceived control did not correlate with any measure of psychological 
function during the acute phase or with any convalescent phase measure 
of physical, psychological or social functioning.
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6:5.5 Perceived Involvement: in own care and treatment whilst in
hospitals Its correlates and relationships to later functioning
Here, two different aspects were considered. Firstly, the relationship 
between the rating of the extent of perceived involvement and other 
measures was examined using Kendall's tau or the Mann Whitney 'U' 
statistic, as appropriate. Secondly, the Mann Whitney 'U' statistic was 
used to explore the relationship between 'Active' vs. 'Passive' 
involvement (see Section 6:6.2) and other variables.
6:5.5 (i) Rating of extent of perceived involvement
Table 100 (overleaf) summarises the significant correlates (2-tailed p<
0.05) of the rating of perceived involvement and its relationships with 
measures of earlier and later physical, psychological and social 
functioning. 'Trends' are also shown (2-tailed p< 0.1 ,> 0.05).
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It may be seen from Table 100 that those individuals who perceived 
themselves to have been involved to the greatest extent in their own 
care and treatment whilst in hospital were those who:
Prior to surgery a) rated their general health in positive terms,
and
b) scored high on the Self Statement Inventory, 
especially on Positive Statements.
During the acute phase
c) they were more likely to report positive 
perceptions of their recovery from surgery, and
At the time of the convalescent phase interview
d) they reported greatest pain relief since 
surgery, and
e) they showed the greatest decreases in 
Depression scores from pre- to post-surgery.
There was no significant correlation between perceived control over own 
health and extent of perceived involvement in own care and treatment 
whilst in hospital.
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6:5.5 (ii) Nature of perceived involvement: - 'active' vs. 'passive'
In Section 6:5.2, the distinction was made between 'active' and 
'passive' involvement in one's care and treatment whilst in hospital. 
Of the 20 subjects who reported some involvement in their own care and 
treatment, 18 were categorised as either 'passive' (n=7) or 'active' 
(n=ll), the remaining 2 subjects having made responses which overlapped 
the categories and, therefore, being omitted.
The significant differences (p<0.05) and 'trends' (p < 0.1, > 0.05)
between the two groups were that:
a) Passive participants had had shorter illness histories than had 
the active participants, as shown in Table 101.
Variable Passive 
Mean n
i
Active 
j Mean n
j______  . ... . ........ ........
U z 2-tailed p
Years since 
(1st) Heart 
Attack 2.0+1.9 5
t
I
i
J 7.6+6.2 9
i
9.0 -1.82 0.07
Years of 
angina 2.6+2.9 7
l!1
i
| 8.2+6.5 11 13.5 -2.28 0.02
Table 101s Differences between 'active' and 'passive' individuals in 
duration of illness
b) Passive participants left hospital sooner than did active 
participants, as shown below in Table 102.
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Variable
ii
Passive 
| Mean n
Active 
Mean n
U z j 2-tailed p 
!
Days to 
discharge
!
| 9.7+1.4 6 12.0+1.7 11 8.5
- - 1— -
|
-2.501 0.01
ii |
Table 102s Differences between 'active' and 'passive' individuals in 
duration of hospitalisation
c) Passive participants made swifter returns to work than did the 
active participants, as shown in Table 103.
Variable Passive 
Mean n
1i
Active
Mean n
U z 2-tailed p
Weeks to 
return to 
work 13.7+5.5 3
ii
|
j 20.3+4.8 7 3.0 -1.7 0.0087
I
Table 102s Differences between 'active' and 'passive' individuals in 
time taken to return to work
The two groups did not differ either on perceived control over health or 
in extent of perceived involvement in own care and treatment whilst in 
hospital.
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6:6 THE SPOUSES' EXPERIENCES OF HEART DISEASE AND HEART SURGERY
In this section, it is proposed, first of all, to report the data from 
the two sets of spouse interviews. The relationship between the spouse 
data and the husbands' functioning at various stages will then be 
examined. Finally, comparisons will be made, where relevant, between 
the responses made by the spouses and those made by the subjects (as 
reported in detail elsewhere, see Sections 6:1, 6:2 and 6:5).
6:6.1 Data from the pre-operative interviews
The pre-operative interviews gave rise to data pertaining to four 
distinct topic areas, namely (i) the respondent's own health, (ii) 
factors involved in the development of her husband's heart disease and 
in the outcome of his surgery, (iii) the respondent's thoughts and 
feelings about her husband's surgery and (iv) the impact of her 
partner's heart disease both on her own life and on the life of the 
family. Each of these areas will be reported upon in turn, below.
6:6.1 (i) The respondent's own health
Perceived importance of good health: All 25 spouses, when asked, 'How
important do you consider good health to be?', responded that it was 
'Very important'.
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to the question: 'How would you rate your own general health?' It may
be seen that less than three quarters of the spouses held positive 
perceptions of their own general health, i.e. combining codes 1 and 2 
accounted for only 68% responses.
Response Code j Very good x x x Very poor
j 1 2 3 4 5
 J------------------------------------------------
N . cases j 1 3 4 7 0 1
% total | 52 16 28 - 4
ij
Table 104: Responses made by 25 spouses to the questions 'How would
you rate your own general health?'
Perceived control over own health: Table 105 shows the distribution of
the responses to the question: 'To what extent do you feel that you
have control over your general state of health?' It may be seen that 
all of the spouses indicated that they had some control over their state 
of health; no-one responded with a 4 or a 5.
Perceived general health: Table 104 shows the distribution of responses
Response Code To a considerable 
extent
X X X None at all
1 2 3 4 5
N . cases 7 8 10 0 0
% total 28 32 40
Table 105s Responses made by 25 spouses to the questions 'To what 
extent do you feel that you have control over your general 
state of health?'
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The spouses were also asked what they felt to be the factors that 
contributed, for better or for worse, to their general state of health. 
Their responses are summarised in Table 106.
Factors having to do with .... Spouses responding
No. % total
(+ve) 14 56
Own actions/lifestyle ^
(-ve) 1 4
Own psychological status 11 44
__(+ve) 4 16
The family
~---- (-ve) 6 24
Luclc/Chance 6 24
Heredity/'healthy stock'/Background 4 16
(+ve) 1 4
Other people (in general)
(-ve) 1 4
Age 1 4
History of TB 1 4
Table 106 s Summary of the responses of the 25 spouses to the question;
'What do you think are the factors that contribute, for 
better or for worse, to your general state of health?'
From Table 106, it may be seen that 60% of the respondents cited their
own actions/lifestyle as contributing to their general state of health.
In all cases but one, this was seen as promoting good health. For
almost one quarter of the respondents (24%), their own actions/lifestyle
were considered to be the most important or the only contributory
factor. Similarly, for a further 24%, own psychological status was the
only or the most important contributory factor.
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The table shows that 40% of the spouses felt that 'the family' 
contributed to their general state of health. It is of particular 
interest that the majority of these respondents described their families 
as being a cause for concern and as having a detrimental effect on the 
health of the wife/mother; only 4 made a positive reference to the 
family. Two said that a 'happy home atmosphere' was beneficial to them, 
whilst a third suggested that the family facilitated her good health, if 
only by seeing that she did something when she was not well! The fourth 
appeared to see the family as her entire 'raison d'etre', saying that 
she needed to have reasons outside of herself for remaining in good 
health and the family were 'why I am here'.
Finally, those 4 spouses making reference to 'heredity' or 'family 
background' considered this to be the most important or the only 
influential factor.
6:6.1 (ii) Factors involved in the development of the husband's heart 
disease and in his recovery from surgery
The spouses were asked what they felt had been the contributing factors 
in the development of their husbands' heart disease. Table 107, 
(overleaf) summarises their responses and also indicates the relative 
importance of each factor.
Table 107 shows that all but three of the 25 spouses were able to offer 
some explanation for the development of their husbands' heart disease.
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Over half of the respondents (56%) cited work-related factors in the 
etiology and for 44% of the respondents, this was the only or the most 
important contributory factor.
Just under one third (32%) cited other emotional factors, and whilst 5 
of these 8 spouses felt that 'general' stress/worry had contributed to 
their husbands' developing heart disease, the remaining three cited some 
particular attitude or aspect of their husbands' dispositions. One 
described her husband as 'hypochondriacal', whilst another felt that 
hers 'had to have perfection and needed a challenge'. The third 
described her husband as 'an emotional type of person'. Overall, it may 
be seen that a far higher proportion of the spouses assigned 
responsibility to psychological factors such as 'stress' than cited 
other known risks such as heredity, smoking and obesity.
At the end of the pre-operative interview, the spouses were asked what 
factors they considered would influence the outcome of their husbands' 
surgery. Table 108 (overleaf) summarises their responses.
As may be seen from Table 108, all of the spouses except for one felt 
that their husbands would have a part to play in their own recoveries 
from surgery, as many making reference to what may broadly be termed 
psychological status' as citing the contribution made by actual actions. 
Nine of the spouses (36%) stated that their husbands' attitudes/actions 
were the only/most important factor influencing his recovery.
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All but 4 of the spouses expressed the opinion that they themselves 
could contribute to their partners' recoveries; 10 of the spouses (40%) 
rated their contribution as being as important as that of the patient 
himself, whilst 2 actually felt that their contribution would be more 
important.
Finally, it is worthy of note that over one third (36%) were prepared to 
admit that luck or 'chance' might be involved in recovery to some 
extent. One further subject referred to her trust in God.
Factors having to do with .... Spouses responding
No. % total
{His attitudes/dispositions (11) }
Husband himself{His actions (12) > 2 4  96
{Both of above (1 ) >
{'No more than I do now' (1)
{By being more relaxed (1) }
{General 'support' (5) }
Wife/respondent{By looking after/ > 2 1  84
{ nursing/'caring' (12) )
{Practical assistance (1 ) )
{Watching his diet (1) }
Other family/friends 17 68
Luclc/Chance 9 36
Hospital Staff 4 16
Physical improvements from operation 1 4
The weather 1 4
Trust in God 1 4
Table 108s Summary of the responses of 25 spouses to the questions 
'Once the operation is over, what do you think are the 
factors that can influence, for better or for worse, the 
outcome of your husband's surgery?'
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6:6.1 (ill) Spouses' thoughts and feelings about the surgery
Table 109 summarises the scores obtained on the spouses' Self Statement 
Inventory. (It should be noted that, of the 25 spouses interviewed, 
only 22 completed this measure; two were omitted at the beginning of the 
study, whilst a further one felt unaJble to respond to the Inventory as 
it was presented).
Score on:- Mean S.D. Min. Max. Range
Positive
Statements 39.23 7.04 23 45 22
Negative
Statements 21.91 7.59 13 40 27
Total
Inventory 61.14 12.40 40 85 45
Table 109 s Summary of the scores obtained on the Self Statement 
Inventory by 22 spouses.
Table 110 (overleaf) shows the patterning of the responses of the 22 
spouses to the Self Statement Inventory items. From this table, it may 
be seen that on all of the negative toned items excepting 2, the 
majority of the responses were towards the 'Hardly ever' end of the 
response dimension. The two exceptions to this general 'trend' were the 
following:
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I . I find myself thinking about whether or not the operation will be 
successful.
I I . I find myself thinking about the worry that my husband is
experiencing.
For both of these statements, the majority of the responses were towards 
the 'very often' end of the response dimension. For all of the positive 
toned statements except one, over 70% of the responses were towards the 
'Very often' end of the response dimension. The exception to this was 
Statement 4: 'I remind myself that, in the past, he has been successful
in coping with stress and pain and that he should be able to cope with
this surgery'. Just over half of the responses (54%) to this statement
were towards the 'very often' end of the dimension.
Spouses were asked to indicate how optimistic/pessimistic they felt
regarding their husbands' surgery. Table 111 summarises their 
responses:
Response Code Very optimistic X X X Very
pessimistic
1 2 3 4 5
N . cases 19 6 0 0 0
% total 76 24 — —
Table Ills Summary of the responses of 25 spouses to the questions 
'All in all, how do you feel about the outcome of your 
husband's surgery?'
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6;6.1 (iv) Spouses' perceptions oii the impact, of their partners' heart
disease on their own lives and on their family lives
During the pre-operative interview, the wives were aslced whether their 
own lives had been affected by their husbands' developing heart disease 
and, if so, they were asked to describe the nature of the effect(s). 
Table 112, (below) summarises the responses.
Nature of effect .... Spouses responding
No. % total
No Effect 4 16
'Maybe' 1 4
Emotional impact 9 36
Fewer outings 8 32
Relieving husband of responsibilities 6 24
Husband more irritable 3 12
Both parties more irritable 1 4
Own health adversely affected 1 4
Sexual relationship adversely affected 1 4
Table 112; Summary of the responses of the 25 spouses when asked if and
how they had in any way(s) been affected by their husbands' 
developing heart disease.
Twenty of the spouses (80%) stated that their own lives had been 
affected, in one or more ways, by the development of their husbands' 
heart disease and, as may be seen from Table 112, the most commonly 
stated effect was the emotional impact or 'worry'. One wife 
specifically made reference to financial worries.
355
Almost one third of the spouses (32%) said that their husbands' 
increasing inability to tolerate physical exertion had resulted in their 
making fewer outings now.
Approximately one quarter of the wives (24%) stated that they felt that 
they now had to relieve their husbands of certain responsibilities. 
From the responses made by four of the spouses, it was clear that the 
wife was taking on extra physical work; two, however, made specific 
reference to having to keep mental 'pressures' from their husbands. One 
wife felt that she had had to take on a considerable amount of extra 
work as a result of her husband's illness, since his heart attack 
occurred only five years after they had married and whilst their 
children were still very young. She said that she sometimes wished that
her husband were more like her friends' husbands, '...... I feel sorry
for myself'.
Finally, the spouses were asked Whether there were any aspects of their 
own lives that they would like to see change/improve following their 
husbands' surgery. Their responses are reported below (see Section 
6:6.2).
Table 113 summarises the spouses' perceptions of the impact of their 
partners' heart disease on their family lives.
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Nature of effect Wives
No.
responding 
% total
No effect 11 44
Not relevant 3 12
Less family contact possible 3 12
Disbelief/Worry 3 12
Husband's irritability 2 8
Being careful, everything 'geared' 
to husband 1 4
Going out less 1 4
Husband more dependent on children i 4
Children have grown up with illness 1 4
Table 113; Summary of the responses of the 25 spouses when asked if and
how their family lives had in any way(s) been affected by 
their husbands' developing heart disease
Eleven of the spouses reported one or more ways in which their family 
lives had been affected by their partners' heart disease. As may be 
seen in Table 113, one of the most commonly reported effect was that 
less family contact was possible; in two cases, the restriction was on 
going out to visit the family, whilst in the third, it was proving 
impossible to cope with visits from family members, despite having a 
large house for this particular purpose.
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One of the wives who specifically cited the emotional impact on the 
family described how, when her husband had his heart attack, the school 
work of their middle son suffered, albeit temporarily, because of the 
worry. Another wife, who felt that her children had had to 'grow up' 
with their father's illness, described what might be seen as the rather 
extreme impact of her husband's illness on their now teenaged daughter. 
This daughter had been aged 2 years when her father had his heart 
attack; since this time, apparently, she had 'always wanted to be a 
doctor', saying that this was so that she would be able to 'give Daddy a 
new heart'. Presently taking her O-levels, this girl was still 
intending to apply to Medical School in two years' time.
The changes that the spouses hoped might occur in their family lives, 
following their husbands' surgery, are reported below (see Section 
6:6.2).
6:6.2 Data from the post-operative interviews
The post-operative interviews gave rise to data relating to three topic 
areas, these being (i) the spouses' perceptions of their husbands' 
recoveries to date, (ii) the spouses' thoughts and feelings regarding 
their husbands' further recoveries and (iii) their perceptions of any 
changes that had occurred since surgery in (a) their husbands, (b) their 
own lives and (c) their family lives. Each of these areas is reported, 
in turn, below.
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6:6.2 (i) Spouses' perceptions of their husbands' recoveries to date
At the time of the convalescent phase assessment, approximately six 
months after surgery, the wives were asked two questions relating to 
their husbands' recoveries, as follows:
'How well do you feel that your husband had recovered from his 
surgery?'
'Can you say how well this compares with what you would have 
hoped?'
Tables 114 and 115 below summarise the responses to these questions>
Response Code Very Well X X X Very poorly
1 2 3 4 5
N . cases 17 1 3 1 0
% total 77 4.5 14 4.5 —
Table 114 s Responses made by 22 spouses to the questions 'How well do 
you feel that your husband has recovered from his surgery?'
Response Code Much better X Same X Much worse
1 2 3 4 5
N . cases 10 1 8 3 0
%total 45 5 36 14
Table 115s Responses made by the 22 spouses to the questions 'Can you 
say how well thi3 (^husband's recovery) compares with what 
you would have hoped?'
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The spouses were also asked what factors they felt had contributed, for 
better or for worse, to their husbands' recoveries to date. Table 116 
summarises their responses.
From Table 116, it may be seen that the spouses cited factors that had 
both helped (+ve) and hindered (-ve) recovery. The majority of the
spouses (73%) felt that their partners had contributed to their own 
recoveries in some way(s). Furthermore, it may be seen that more of the 
responses referred to the contribution of the husband's psychological 
status than referred to that of his actions. Of the 6 spouses (28%) who 
felt that the husband's contribution was the most important/only factor
Factors having to do with .... Spouses responding
No. % total
{Psychological status (8) }
Husband himself {Actions (3) } 16 73
{Both of the above (5) }
{'The whole structure' }
{'inspiration' (3) }
Hospital/Medical{ surgeon/operation } 9
care { and } 41
{resulting physical }
{status ---- (+ve) (4) }
(-ve (2) }
Family (general) 5 23
Spouse/respondent ------------ (+ve) (2) }
x 0wn illness — (-ve) (1 ) } 3 14
No worries (+ve) (2)
Work-related -- Shock of retirement 3 14
(-ve) C D
Other physical problems (-ve) 2 9
Table 116s Summary of the responses of 22 spouses to the questions
'What factors do you feel have contributed for better or for
worse, to your husband's recovery to date?'
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in his recovery, 5 (23%) were actually referring to his psychological 
status. One spouse went so far as to say that, in her opinion, the 
'psychological side' had more bearing on her husband's recovery than had 
the operation itself. He had been afraid of the operation but had badly 
wanted to have it done; the fact that it had been a success had, she 
felt, given him a tremendous 'psychological boost'.
It may also be seen that more of the spouses made reference to the 
contribution of medical/hospital care than cited their own contribution 
or that of the family.
6:6.2 (ii) Spouses' thoughts and feelings regarding their husbands' 
future progress
Table 117 shows the responses made by the 22 spouses to the question: 
'Generally speaking, how do you feel as regards your husband's progress 
over the next six months?'
Response Code Very optimistic X X X Very Pessimistic
1 2 3 4 5
N . cases 13 4 3 1 1
%total 59 18 14 4.5 4.5
Table 117: Responses of the 22 spouses to the questions 'Generally
speaking, how do you feel as regards your husband's progress 
over the next six months?'
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Spouses were also asked what factors they felt might influence their 
partners' recoveries over the next six months. Their responses are 
summarised in Table 118.
Factors having to do with Wives responding 
No. % total
Husband himself
Family
Work
{Learning to relax (1)>
{Maintain present attitude(2)> 
{Finding confidence (1 )}
{Getting out of a 'rut' (1)> 
{Adopt sensible lifestyle (2)) 
{Help British Heart >
{Foundation - maintain >
{motivation (1 )>
{Maintain present course of } 
{actions (2.)}
{Their success (2)>
{Normal relationships (1)> 
{Being supportive (1)}
{Prospect of 1st }
{grandchiId (1 ))
(Daughter's marriage (?-ve) )
{Avoiding stress (3)>
{Success in... (1)>
{...as mental stimulation (1)>
Further medical intervention
Wife/respondent
Weather 
Holiday 
Moving House 
'Don't know'
{Keeping him calm/'Keeping )
{an eye on him' (2)>
{Improvement in own health(l)} 
{Overcoming own >
{apprehensions (1 ) }
10 45
27
18
23
18
9
9
5
9
Table 118s Sumnary of the responses of 22 spouses to the questions 
'What do you feel are the factors that can influence, for 
better or for worse, your husband's recovery over the next 
six months?'
362
Only 5 of the 22 spouses (23%) anticipated the occurrence of any
problems within the next six months. Table 119 summarises the nature of
these problems.
Nature of the problem Spouses
No.
responding 
% total
No problems 17 77
Deterioration in husband's physical 
condition 1 5
Job-related 2 9
Deterioration in spouse's own physical 
condition (arthritis) 1 5
Husband coping emotionally when 
daughter marries 1 5
Table 119s Summary of the responses of the 22 spouses to the questions
'Do you foresee any problems occurring in this time (=the 
next six months)?'
As may be seen, 'work' was implicated in 2 responses; in one case, the 
wife was concerned that her husband should succeed in his work as 'our 
whole life depends on this', whilst in the other, the wife feared that 
her husband might not get back to full-time working. His operation had 
not been entirely successful and she was concerned that he would become 
exhausted by the daily routine. The spouse of the other man whose 
operation had not been completely successful was worried that her 
husband's physical condition might deteriorate if any further grafts 
failed to remain patent and/or if medications ceased to be effective.
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6:6.2 (iii) Spouses' perceptions of changes that have occurred since
surgery
Changes in the husband himself: The spouses were asked whether they had
noticed any changes in their husbands since surgery. Their responses
are summarised in Table 120 below.
Nature of the change Spouses
No.
responding 
% total
No change 3 14
Less worried/happier 5 23
Less tetchy/more accepting 3 14
Different (=improved) outlook on life 1 5
'Mellower', more appreciative of family 1 5
More physically active 4 18
Temper worse 7 32
More nervous 1 5
Mentally slower 1 5
Tires easily/less active 2 9
Table 120s Summary of the responses of the 22 spouses to the questions
'Have you noticed any change in your husband since he had 
his surgery? If so, please describe
Overall, it may be seen, slightly more responses cited changes for the
better than cited changes for the worse. An interesting feature of
Table 120, however, is that where a change in mood or 'temper' is
mentioned, almost as many wives mentioned changes for the worse (32%).
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reported an improvement (37%). The following remarks were added by sorne 
of those wives reporting that their husbands were now more irritable:
'Horrible ....  he gets angry quickly about ordinary things, but he
doesn't notice this"; 'He gets so irritable now, because he's so 
disappointed in himself ... because of his allergy' and 'He's more 
irritable - or is it me?'
Changes in the spouses' own lives: At the time of the convalescent
phase assessment, the spouses were asked several questions relating to 
changes in their own lives since the operation. Firstly, they were 
asked whether they felt that their own lives had changed in any way(s) 
and, if so, to describe the change(s) that had occurred. Table 121 
summarises the responses of the 22 spouses.
Nature of the change Spouses responding
No. % total
No change 6 27
Emotional relief 7 32
Increased work for self 2 9
Self being able to get out more 2 9
Husband helping with normal activities 1 5
Self needing to adjust 1 5
Social life better; see more of family 1 5
Doing more together 1 5
Sexual relationship 'non-existent' 1 5
'Life is almost the same as before his illness 1 5
Table 1 2 1s Summary of the responses of the 22 spouses to the question:
'Do you feel that your own life has changed in any way(s)
since your husband had his surgery? If so. please describe
Table 121 shows that the most commonly mentioned change was the feeling 
of relief and freedom from worry, as described by almost one third (32%) 
of the respondents.
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Not all of the changes mentioned were, however, for the better; two 
wives felt that they were now having to do more and one of these stated 
that her sexual relationship with her husband was 'almost nil', adding 
'Maybe it's me, I'm always worried (lest he have a fit)'. Another spoke 
of the need for still further adjustments on her part; what she had 
thought was going to happen and what had happened, her husband's early 
retirement, for example, were not one and the same.
Following on from this question, the spouses were reminded of the
changes that they had earlier said that they hoped would occur after
surgery. Of the 22 spouses who were interviewed post-surgery, 17 had
previously expressed the wish for change(s) in one or more areas of 
their lives. At the time of the post-operative interview, 7 wives 
reported that these changes had not come about. These results are 
summarised in Table 122.
Table 122 shows that of the 9 subjects who had previously hoped for an
improvement in their social lives, 3 (33%) subsequently reported that 
this had not come about. Another spouse who had hoped to be more able 
to do things by herself once surgery was over reported that this had not 
happened. Similarly, the wife who had hoped for more help from her 
husband had been disappointed, saying that although there had been some 
changes when he first came home from hospital, 'because there was a 
blazing row', the situation was now just 'drifting back to normality' 
and the wife felt that she was doing more than her share once again.
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Nature of change Wives responding
pre-operatively 
No. % total
Post surgery 
Yes No
No changes 'hoped for' 5 23 - -
Doing more together 
better social life 9 41 6 (67%) 3 (33%)
Less 'strain' 4 18 4 (100%) -
Improved sexual 
relationship 2 9 1 (50%) 1 (50%)
Husband's physical 
improvement 2 9 2 (100%) -
Doing more by herself 
(100%)
1 5 - 1
Husband to return to 
work 2 9 1 (50%) 1 (50%)
Both partners to 
return to work 2 9 2 (100%) -
Husband to do more in 
house 1 5 1 (100%)
Husband to be keener 
on own interests 1 5 1 (100%) -
Table 122s Summary of the changes that 22 spouses had hoped might occur
in their own lives following their husbands' surgery.
indicating Whether or not these changes actually occurred
To conclude this section of the interview, the spouses ware asked to 
compare their lives now with their lives prior to their husbands' 
surgery. Table 123 shows the distribution of the responses.
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Response Code 1 Much better X same X Much worse
1 2 3 4 5
i1
N . cases j 9 6 6 1 0
%total J 41
1
27 27 5
‘
Table 123 s Responses of the 22 spouses when asked to compare their own 
lives now with their lives prior to their husbands' surgery
From Table 123, it may be seen that only one spouse considered her own 
life to have deteriorated since her husband's surgery.
Changes in spouses' family lives: The wives were asked, during the
convalescent phase interview, whether there had been any changes in 
their family lives since their partners' surgery. Table 124 summarises 
the responses.
Nature of change Spouses responding
No. % total
None (or 'not applicable') 12 55
Less worry 7 32
Husband more active 2 9
More family visits 1 5
'We do all the things he was unable
to do before'. 1 5
Table 124 s Summary of the responses of the 22 spouses to the questions 
'Do you feel that your family life has changed in any way(s) 
since your husband friad his surgery? If so, please describe'
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As Table 124 shows, the majority of the spouses either felt that their 
family lives had not changed or, in a small number of cases where there 
was no 'family' (n=2), felt that the question was not applicable. Among 
those spouses who did describe a change, all changes were perceived as 
improvements, the most commonly stated improvement being freedom from 
worry.
Table 125 shows that, of the 9 wives who had previously indicated 
aspects of their family lives that they hoped might change post-surgery, 
3 (33%) subsequently reported that these changes had not come about.
Nature of change Spouses responding Post surgery
prior to surgery Yes No
No. % total
None/Not applicable 13 59 - -
Doing more as a 
family 3 14 2 (67%) 1 (33%)
Less worry for self 
and children 3 14 3 (100%) -
See more of 
family 2 9 2 (100%) -
Husband to be more 
enterprising lively 1 5 1 (100%) -
To start family 
business 1 5 - 1 (100%)
Husband to do more at 
home 1 5 - 1 (100%)
Table 125: Summary of the changes that 22 spouses had hoped might occur
in their family lives following their husbands' surgery, 
indicating whether or not these changes actually occurred
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Finally, spouses were asked to compare their present family lives with 
their family lives prior to their husbands' surgery. Table 126 shows 
the distribution of the responses.
Response Code Much better X same x Much worse N/A
1 2 3 4 5 —
N . cases 8 2 1 0 0  0 2
%total 36 9 46 — 9
Table 126 s Distribution of the responses of the 22 spouses when asked 
to compare their family lives now with their lives prior to 
their husbands' surgery
6:6.3 The relationship between the spouse data and the subjects' 
functioning at various stages
6:6.3 (i) The relationship between pre-operative spouse data and the 
subjects' functioning pre- and post-surgery
Spouse's age: It was found that the spouses of those men who had
previously had surgery were older (mean= 58.00+7.11, n=16) than were the 
spouses of those men who had not (mean= 50.25+8.68, n=8), although the
difference was not quite statistically significant (U= 33.5, z= -1.8722, 
p= 0.0612). Similarly, the spouses of those men who were not working at 
the time of the pre-operative assessment were significantly older (mean= 
58.29+6.91, n=14) than were the spouses of those men who were presently
working (mean= 51.4+8.87, n=10) (U= 31.5, z= -2.2597, p= 0.0238).
Additionally, prior to surgery, older wives had:
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(I) husbands obtaining significantly lower total scores on the Self
Statement Inventory (tau= -0.3125, n=22, p= 0.047) and lower
scores for the Negative statements (tau= -0.2844, n=22, p= 0.073), 
although the latter correlation was not quite significant.
(ii) husbands who had been ill for longer, in terms of number of years 
of angina (tau= 0.2851, n=22, p= 0.073). Again, this finding was 
significant beyond the 10% level only.
During surgery, the husbands of the older spouses spent significantly
longer on the bypass (tau= 0.3512, n=24, p= 0.018).
In the acute phase, older wives had:
(i) husbands who were significantly more optimistic (tau= -0.4959, 
n=19, p= 0.014)
(ii) husbands who rated their present pain significantly less severely
(tau= -0.4165, n=20, p= 0.024)
(iii) husbands who rated their pain at its worst significantly less 
severely (tau= -0.4603, n=17, p= 0.021)
(iv) husbands whose total pain rating index was significantly lower 
(tau= -0.3817, n=17, p= 0.038)
(v) husbands who chose significantly fewer pain words (tau= -0.3817, 
n=17, p= 0.047), and
(vi) husbands showing greater decreases in Depression between the pre­
operative and acute phase assessments (tau= 0.3126, n=18, p=
0.083), although this finding was significant beyond the 10% level 
only.
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In the convalescent phase, finally, older spouses had:
(i) husbands who were significantly less anxious (tau= -0.3282, n=22,
p= 0.036) and more optimistic about the future (tau= -0.3426,
n=22, p= 0.051)
(ii) husbands who made significantly more favourable comparisons
between their present family lives and their family lives prior to
surgery (tau= -0.3939, n=22, p= 0.026)
(iii) husbands who made more favourable comparisons between their
present and pre-operative social lives (tau= -0.3404, n=20, p=
0.068), this last result being significant beyond the 10% level
only.
Thus, where there was a relationship between the subject's functioning 
and the age of the spouse, this was such that the husbands of the older
spouses were functioning better. Indeed, this is as would be expected,
given that, where there were differences, older subjects tended to fare 
better than younger subjects (see Section 6:3.4). The correlation 
between spouses' and subjects' ages was highly significant (tau= 0.6446, 
n=24, p= 0.001).
Spouses' pre-operative optimism/pessimism: Prior to surgery, there was
a significant difference between the wives of the manual and non-manual 
workers on optimism/pessimism regarding surgical outcone (U= 33.0,
z= -1.9886, p= 0.0467), with the wives of the non-manual workers being 
more optimistic (mean= 1.11+0.323, n=18) than were those of the manual
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workers (mean= 1.50+0.548, n=6). There were no significant correlations 
between this variable and any measures of the subjects' pre-operative 
functioning, including the subjects' optimism/pessimism.
In the acute phase, wives who had initially been more optimistic had 
husbands who:
(i) considered themselves to have been significantly more involved in 
their own care and treatment whilst in hospital (tau= 0.5349, 
n=2 1, p= 0.008), and
(ii) reported their pain at its worst to be less severe (tau= 0.3858, 
n=18, p= 0.087). This result was significant beyond the 10% level 
only.
Spouses' pre-operative optimism/pessimism did not correlate 
significantly with any measure of the subjects' convalescent phase 
functioning.
Spouse Self Statement Inventory - Total score: Prior to surgery, there
was a significant positive correlation between the spouses' total score 
and the subjects' score on positive statements (tau= 0.3867, n=22,
p=0.014), indicating that wives obtaining high total scores had husbands 
scoring high on positive statements. There were no significant 
correlations with any other measures of the subjects' pre-operative 
functioning.
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Spouse total self statement score did not correlate significantly with 
any measure of the subjects' acute phase functioning. In the
convalescent phase, however, a 'trend' (significant beyond the 10% 
level) was found such that those wives who had scored high on the Self 
Statement Inventory prior to surgery had husbands who subsequently 
experienced more severe complications during the convalescent phase 
(tau= 0.3309, n=20, p= 0.072).
Spouse Self Statement Inventory - Positive Statements: Prior to surgery
it was found that the wives of those men who had previously had surgery 
obtained a higher mean score (mean= 41.14+6.25, n=14) on the positive
statements than did the wives of those men who had not previously had 
surgery (mean= 35.88+7.47, n=8), although this difference did not quite 
attain significance (U=29.0, z= -1.8743, p= 0.0609). The wives of those 
men identified as 'deniers' obtained a higher mean score (mean= 
41.14+8.21, n=7) than did the wives of the remainder of the sample
(mean= 38.33+6.53, n=15). although, again, this difference only attained 
a significance beyond the 10% level (U=28.0, z=-1.7565, p= 0.0790).
Spouse positive self statement score was not significantly correlated 
with any other measure of subject pre-operative functioning or with any 
measure of subject of acute phase functioning.
At the convalescent phase assessment, those spouses who had scored high 
on positive statements prior to surgery were found to have husbands who 
showed significantly less of an improvement in State Anxiety score from 
the pre-operative to the convalescent phase assessment (tau= -0.4691,
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Spouse Self Statement Inventory - Negative Statements: Prior to
n=18, p= 0.009).
surgery, spouses' scores on negative statements were significantly 
positively correlated with the subjects' scores on positive statements 
(tau= 0.3551, n=22, p= 0.025), indicating that those wives who scored
high on negative statements had husbands who scored high on positive 
statements. The spouse's score on negative self statements did not 
correlate significantly with any other measures of the subject's pre­
operative functioning.
In the acute phase, it was found that wives who had scored high on 
negative statements had husbands scoring low on the number of pain words 
chosen (tau= -0.3257, n=17, p= 0.088), but this finding was only
significant beyond the 10% level. In the convalescent phase, a high 
score by the spouse on negative self statements was associated (i) with 
the subject's perception of his recovery as (much) better than hoped for 
(tau= -0.3986, n=20, p^ 0.028) and (ii) with the subject making a
swifter return to work (tau= -0.3817, n=12, p= 0.086). This latter
finding was significant beyond the 10% level only.
6:6.3 (ii) Hie relationship between convalescent phase spouse data and 
the subjects' functioning pre- and post-surgery
Spouses' perceptions of recovery: The spouses' perceptions of their
husbands' recoveries at approximately six months after surgery did not
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correlate significantly with the husband's age or with any measure of 
his pre-operative psychological functioning, although there was a 
significant positive correlation between the spouse's perception of her 
husband's recovery and the husband's pre-operative rating of his control 
over own health (tau= 0.4803, n=22, p= 0.015), indicating that those who 
had expressed a greater belief in their control over their own health 
were later perceived, by their spouses, to have made better recoveries. 
The spouses' perceptions of their husbands' recoveries were also 
significantly correlated with three measures of duration of illness/pre­
operative physical functioning, such that spouses making less positive 
assessments of their husbands' recoveries were those whose husbands (i) 
had had more heart attacks (tau= 0.4430, n=22, p= 0.027), (ii) had
longer histories of angina (tau= 0.3847, n=20, p= 0.042) and (iii) rated 
their pre-operative pain at its worst most severely (tau= 0.5789, n=16,
p= 0.012).
The spouses' perceptions of their husbands' recoveries at the time of 
the convalescent phase assessment did not correlate significantly with 
any of the acute phase 'objective' measures of the subjects' physical 
functioning, although a 'trend' (p< 0.1 ) was observed, such that those 
subjects who suffered rhythm disorders in the acute phase were later 
perceived by their spouses to have recovered less well (mean= 2.00+1.29, 
n=7) that were those who had not suffered such complications (mean= 
1.20+0.56, n=15) (U= 35.0, z= -1.6834, p= 0.0923). The subject's
perception of his own recovery in the acute phase was significantly 
positively correlated with the spouse's perception of recovery at six
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State Anxiety score (tau= 0.4418, n=18, p= 0.03), indicating that those 
men with more positive perceptions of recovery and lower State Anxiety 
scores in the acute phase were perceived, by their spouses, to have made 
the best recoveries at the time of the convalescent phase assessment.
At the convalescent phase assessment, the spouses' and subjects' 
perceptions of the subject's recovery were significantly positively 
correlated (tau= 0.5088, n=22, p= 0.012). Thus, both partners tended to 
share similar perceptions of the subject's recovery at this stage. 
There were no significant correlations between the spouse's perception 
of recovery and any other measures of the subject's physical 
functioning, but the correlation with convalescent phase complications 
came close to attaining significance (tau= 0.3744, n=22, p= 0.062) and
indicated that, not surprisingly, the more complicated the convalescent 
phase, the less positive the spouse's perception of recovery. 
Significant correlations were found between the spouses' perceptions of 
recovery and the subjects' convalescent phase Depression (tau= 0.5198, 
n=22, p= 0.006) and Self Concept (tau= -0.5257, n=21, p= 0.005), showing 
that subjects who were less depressed and/or had a more positive Self 
Concept at six months were perceived, by their spouses, to have made the 
best recoveries.
Spouses' perceptions of recovery compared with hopes: A significant
difference was found on this variable between those wives whose husbands 
had previously had surgery and those whose husbands had not (U= 28.0,
months (tau= 0.4484, n=18, p= 0.05), as was the subject's acute phase
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-2.0642, p= 0.0390). The spouses of those men who had not had previous 
surgery tended to report their husbands' recoveries to be better than 
hoped for (mean= 1.50+0.93, n=8) as compared with the ratings made by
those wives whose husbands had previously had surgery (mean= 2.57+1.16, 
n=14). There were no significant associations between spouse's 
perceptions of recovery compared with hopes and the subject's age, 
duration of illness or any measure of the subject's pre-operative 
psychological functioning. The only significant correlation with a 
measure of pre-operative physical functioning was with the subject's 
rating of his pain at its worst (tau= 0.6007, n=16, p= 0.008),
indicating that a more severe rating of pre-operative pain at its worst 
was associated, at six months post surgery, with the perception, by the 
spouse, that recovery was less good than had been hoped for.
There was a significant difference (U= 23.0, z= -1.9907, p= 0.047) in
response to the perceived recovery compared with hopes item between the 
spouses of those who did experience cerebral complications in the acute 
phase (mean= 3.00+1.095, n=6) and the spouses of those who did not
(mean= 1.88+1.09, n=16). It may be seen that the latter group made the
more favourable response. The correlation between the number of days to 
discharge from hospital and spouse's perception of recovery compared 
with hopes (tau= 0.3326, n=22, p= 0.063) did not quite attain
significance but suggested a 'trend' for a greater number of days to
discharge to be associated with the spouse's perception that recovery 
was less good than hoped for. There were no significant correlations 
between this variable and any measures of the subject's acute phase
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psychological functioning, but the positive correlation between the 
spouse's perception of recovery compared with hopes and the subject's 
acute phase optimism/pessimism (tau= 0.4057, n=17, p= 0.09) was
significant beyond the 10% level and suggested a 'trend' for pessimism 
on the part of the subject in the acute phase to be associated with the 
spouse's perception that recovery was less good than hoped for, at the 
time of the convalescent phase assessment.
At the time of the convalescent phase assessment, the spouses' rating of 
recovery compared with hopes did not correlate significantly with the 
'objective' measure of physical functioning, namely the severity of 
complications experienced. The perception, by the spouse, that recovery 
was better than hoped for was associated:
(i) with a positive perception, by the subject, of his own recovery 
(tau= 0.6058, n=22, p= 0.002)
(ii) with the perception, by the subject, that his recovery was better 
than hoped for (tau= 0.3420, n=22, p= 0.071)
(iii) with the subject scoring low on Depression (tau= 0.4417, n=22, p=
0.017)
(iv) with the subject having a positive Self Concept (tau= -0.4517, 
n=2 1, p= 0.012)
All of these correlations were statistically significant, with the 
exception of (ii) which was significant beyond the 10% level only.
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Spouse convalescent phase optimism/pessimism; Spouses whose husbands 
had not had previous surgery were found to be more optimistic about the 
future at the time of the convalescent phase assessment (mean= 
1.25+0.71, n=8) than were the spouses of those men who had had previous
surgery (mean= 2.07+1.27, n=14). This difference did not quite attain
statistical significance (U= 32.0, z= -1.8470, p= 0.0647). There were 
no significant correlations between this variable and the subject's age, 
or with any measure of the subject's pre-operative psychological 
functioning. Spouse convalescent phase optimism/pessimism was, however, 
significantly positively correlated with pre-operative rating of pain at 
its worst (tau= 0.4829, n=16, p= 0.03), showing that the more severe the
subject's pre-operative rating of pain at its worst, the more
pessimistic the spouse six months after surgery. Two further 
correlations attained significance beyond the 10% level; these suggested 
that pessimism on the part of the spouse at the time of the convalescent 
phase assessment was associated with (i) the subject having experienced 
more than one heart attack prior to surgery (tau= 0.3396, n=22, p=
0.079) and (ii) the subject perceiving himself to have little or no
control over his own health (tau= 0.3189, n=22, p= 0.094).
No significant associations were found between spouse convalescent phase 
optimism/pessimism and subject functioning in the acute phase. The 
correlation between spouse optimism/pessimism and subject acute phase 
Depression was significant beyond the 10% level (tau= 0.3373, n=18, p=
0.093). This suggested a 'trend' such that the more depressed the 
subject in the acute phase, the more pessimistic the spouse at the time
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of the convalescent phase assessment.
At the convalescent phase assessment, spouse optimism/pessimism did not 
correlate significantly with any 'objective' measure of subject physical 
functioning. It was, however, significantly correlated with the 
subjects' perceived recovery (tau= 0.4880, n=22, p= 0.013), indicating 
that the more positive the subject's perception of his own recovery, the 
more optimism there was on the part of the spouse. Spouse 
optimism/pessimism was significantly negatively correlated with the 
subject's Self Concept (tau= -0.4893, n=21, p= 0.006), whilst the
correlation with Depression was significant beyond the 10% level (tau= 
0.3238, n=22, p= 0.079). These results indicated that depression and
low self concept on the part of the subject were associated with a 
pessimistic view on the part of the spouse, six months after surgery.
Spouses' rating of own life now compared with before surgery: The
spouse's rating of her own life at the time of the convalescent phase 
assessment compared with her own life before surgery was found to be 
associated with the measures of the duration/severity of her partner's 
illness, in that less favourable comparisons were made by those spouses 
whose husbands (i) had suffered more years of angina (tau= 0.3736, n=20, 
p= 0.041), (ii) had experienced more than one heart attack (tau= 0.3375, 
n=22, p= 0.08), (iii) had experienced their (first) heart attack longer 
ago (tau= 0.3437, n=18, p= 0.08). Only the first of these correlations
was significantly beyond the 5% level and there were no significant 
correlations between this variable and any other measures of the
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subject's pre-operative functioning.
The subject's perception of his own recovery in the acute phase was 
found to be significantly positively correlated with the spouse's rating 
of her own life six months after surgery compared with before the 
operation (tau= 0.5321, n=18, p= 0.015). Thus, the more positive the 
subject's perception of his own recovery 'irrenediately' after surgery, 
the more favourable the spouse's later comparison of her present life 
compared to her life pre-operatively. The finding that the correlation 
between days to discharge and spouse rating of her own life now compared 
with before surgery was significant beyond the 10% level (tau= 0.2955, 
n=22, p= 0.095) suggested a 'trend' for longer time to discharge to be 
associated with less favourable comparison, by the spouse between her 
own life and her life before surgery.
Spouses' ratings of their own lives now compared with their own lives 
before surgery were not significantly correlated with any measures of 
subject convalescent phase functioning.
Spouses' rating of family life now compared with before surgery: 
Spouses' convalescent phase rating of family life now compared with 
before surgery were significantly negatively correlated with subject's 
pre-operative self concept scores (tau= -0.3688, n=2Q, p= 0.053). This 
variable did not correlate significantly with subject's age, with 
duration of illness or with any measures of pre-operative physical 
functioning. The correlation with subjects' ratings of pre-operative
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pain at its least was significant beyond the 10% level (tau= -0.4793, 
n=14, p= 0.069) and suggested a 'trend' for spouses whose husbands had, 
prior to surgery, rated their pain at its least most severely to make 
more favourable comparisons, post-surgery, between their present family 
life and family life prior to surgery.
A favourable comparison, by the spouse, between family life at the time 
of the convalescent phase assessment and family life prior to surgery 
was significantly associated with a positive perception of recovery, on 
the part of the subject, in the acute phase (tau= 0.6047, n=17, p=
0.009). There were no significant correlations between this variable 
and other measures of subjects' acute phase functioning or between it 
and measures of the subjects' functioning in the convalescent phase. 
Spouses' and subjects' assessments of present family life compared with 
family life prior to surgery were not significantly correlated. The 
correlation between the spouse's assessment of family life now compared 
with before surgery and subject's convalescent phase self concept was 
significant beyond the 10% level (tau= -0.3411, n=19, p= 0.081),
suggesting a 'trend' for spouses whose husbands had more positive self 
concepts to make more favourable comparisons between present and 
previous family functioning.
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6:6.4 Comparisons between the subjects' and the spouses' responses
In the course of the pre-operative and convalescent phase interviews, 
subjects and spouses were questioned on several common issues. In this 
section, the responses made by the subjects (reported, in detail. In
Sections 6:1, 6:2 and 6:5) will be compared with those made by the
spouses.
6:6.4 (i) The respondent's own general health
Perceived general health: The ratings given by the 2 groups of
respondents to their own general health did not correlate significantly 
(tau= -0.0753, n=25). Table 127 below suggests that, as a group, the
subjects tended to rate their own general health (apart from their heart
condition) more positively than did the spouses.
Response Code (Very good x x x x Very poor
j 1 2 3 4 5
% subjects (n=27) j 67 22 7 0 4
% spouses (n=25) I 52 16 28 0 4
Table 127: Responses made by tfrte subjects and the spouses to the 
questions 'How would you rate your own general health?'
Control over own health: The ratings given by the -subjects and spouses
of the extent to which they had control over their own health did not 
correlate significantly (tau= -0.1050, n=25). From Table 128 (below) it 
would appear that, as a group, the spouses tended to perceive themselves 
as having greater control than did the subjects.
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Response Code Complete control x 
1 2
X
3
X
4
None at all 
5
% subjects (n=27) 4 33 44 15 4
% spouses (n=25) 28 32 40 0 0
Table 128 s Responses made by the subjects and the spouses to
questions 'To what extent do you feel that you have control 
over your general state of health?'
Factors contributing to respondent's general state of health; Both 
partners were asked what factors they considered to contribute to their 
general state of health. Table 129 below summarises their responses.
Factors having to do with .... % subject % spouses
(n=27) (n=25)
(+ve) 67} 56}
Own actions/lifestyle } 78 > 6 0
(-ve) 1 1} 4}
Own psychological status 48 44
(+ve) 44} 16}
The family } 48 } 40
' ■ (-ve) 4} 24}
Luck/Chance 19 24
Heredity/'healthy stock'/Background 11 16
(+ve) 0} 4}
Other people (in general) } 0 } 8
(-ve) 0} 4}
Age 0 4
History of TB 0 4
Work 22 0
Weather/Environment 7 0
Table 129; Summary of the responses of the 25 subject and spouses to 
the questions 'What do you think are the factors that 
contribute, for better or for worse, to your general state 
of health?'
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As may be seen from Table 129, more subjects than spouses made reference 
to their own actions/lifestyle, although approximately the same 
proportions cited their own psychological status. Similarly, 
approximately the same proportions cited the contribution of the family, 
although more spouses than subjects referred to the family as exerting a 
detrimental effect. Finally, it may be seen that almost one quarter of 
the subjects (22%) made reference to their work.
6:6.4 (ii) Factors contributing to the development of the subject's 
heart disease and to the outcome of surgery
The development of heart disease: Both partners were asked what factors
they considered to have contributed to the development of the subject's 
heart disease. Table 130, overleaf, summarises the responses.
As may be seen in Table 130, the majority of both the subjects and the 
spouses could offer some explanation for the development of the 
subject's heart disease. More subjects than spouses, however, cited 
'inappropriate lifestyle'? the spouses appeared to favour explanations 
having to do with 'stress', whether work-related or otherwise. It 
should be noted, nonetheless, that of the subjects, 15% referred to 
'family stress' as a contributory factor in the development of their 
heart disease.
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sets of respondents to the question: 'Once the operation is over, what
do you feel are the factors that can influence, for better or for worse, 
the outcome of the surgery?'
Table 131 shows that all respondents were able to suggest some 
contributory factor(s). It may be seen that a high proportion of the 
wives felt that they would be involved, whilst the subjects, at this 
stage, tended to refer to the family in general terms. It should be 
noted that 15% of the subjects expressed the view that the family could 
hinder their recovery (by being over-protective). Finally, it may be 
seen that the majority of the subjects were not prepared to accept that 
luck/chance could play a part; this is in contrast with the spouses, 
over one third of whom (36%) felt that this factor would be involved.
6:6.4 (iii) Thoughts and feelings about the surgery
The Self Statement Inventories: Tables 132, 133 and 134 summarise the
scores obtained by the subjects and the spouses both on the Total Self 
Statement Inventory and for the positive and negative self statements. 
In each case, as shown, the Mann Whitney U statistic was used to compare 
the subjects' and the spouses' scores and, in each case, the differences 
between the two sets of scores was significant beyond the 5% level 
(using two-tailed tests).
The outcome of surgery: Table 131 summarises the responses made by both
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Factors having to do with .... % subject 
(n=27)
% spouses 
(n=25)
Farni ly/Fr lends
His attitudes/disposition 
Subject His actions
Both of above
Wife
(+ve)
(-ve) 
Luck/Chance
Operation/Physical improvements
Weather
Trust in God
Hospital staff
30)
48} 93 
15}
52}
} 67 
15}
8
4
4
0
22
44}
48} 96 
4}
84
68
36
4
4
4
16
Table 131s Summary of the responses of the subjects and spouses to the 
questions 'Once the operation is over, what do you feel are 
the factors that can influence, for better or worse, the 
outcome of surgery
1 Mean S.D. Min. Max. n U z 2-tailed p
Subjects | 52.08 14.38 20 52 25
j11j 166.0 -2.32 0.02
Spouses j! 61.14! 12.40 40 85 22
Table 132s Difference between the subjects' and spouses' scores for the 
Total Self Statement Inventory
Mean S.D. Min. Max. n U z 2-tailed p
Subjects 34.36 8.78 10 44 25
162.0 -2.41 0.016
Spouses 39.23 7.04 23 45 22
Table 133s Difference between the subjects' and spouses' scores for the 
Positive Self Statements
389
I Mean S.D. Min. Max. n U z 2-tailed p
Subjects j 17.72 7.95 9 42 25
168.5 -2.27 0.023
Spouses | 21.91 7.59 13 40 22
Table 134s Difference between the subjects' and spouses' scores for the 
Negative Self Statements
From the above tables, it may be seen that the spouses obtained higher
mean scores throughout.
Subjects' and spouses' scores did not correlate significantly for the 
Total Inventory (tau= 0.1814, n=22), the Positive Statements (tau=
0.2141, n=22) or the Negative Statements (tau= 0.0456, n=22).
Table 135, (overleaf) summarises the material presented earlier in this 
Section and elsewhere in this chapter (see Section 6:1), in order to 
permit comparison of the 'patterning' of the responses made by the 
subjects and the spouses. If each statement is examined in turn and the 
percentage of respondents scoring 4 or 5 noted, it may be seen that, for 
all the positive statements except one, there were, as would be 
expected, more spouses than subjects responding towards the 'Very often' 
end of the response dimension. Only on Statement 13 - 'I think that it 
is marvellous that doctors have been able to develop this form of 
surgery to help people with heart conditions such as mine/my husbands' - 
did slightly more subjects than spouses make responses of 4 or 5.
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Similarly, on all negative statements except 2, more spouses than 
subjects made responses of 4 or 5, the exception being statements 12 and 
15.
The differences between the spouses and the subjects were particularly 
marked on 5 statements, as shown in Table 136.
% responses of 4 or 5
Statement among subjects 
(n=25)
among spouses 
(n=22)
1 . I find myself thinking about whether 
or not the operation will be 
successful. 16 55
7. I worry that something may go
seriously wrong during the operation. 4 23
9. I find myself questioning whether 
surgery is the best treatment for 
me/my husband's condition. 8 23
14.I am looking forward to having/to my 
husband's having this operation. 44 77
17.1 worry that I/my husband may still 
have a heart attack even after the 
surgery has been performed. 12 27
Table 136 s Summary of those items from the Self Statement Inventory
showing a marked difference between subjects and spouses in
response rate towards the 'very often' end of the response
dimension (i.e. codes 4 and 5)
Optimism/Pessimism: The subjects' and spouses' ratings of their
optimism/pessimism regarding the outcome of surgery are shown in Table
137. The correlation between these two sets of ratings was not 
significant.
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Response Code Very optimistic X X X Very pessimistic
1 2 3 4 5
% subjects (n=27) 74 18 4 4 0
% spouses (n-25) 76 24 0 0 0
Table 137; Responses made by the sub jects and the spouses to the 
questions 'All in all, how do you feel about the outcome of 
your/your husband's surgery?'
6:6.4 (iv) Perceptions of recovery at the convalescent phase assessment
Perceived recovery: Table 138 shows the subjects' and spouses' ratings
of the subjects' recovery from surgery. The two sets of ratings were 
significantly positively correlated (tau= 0.5088, n=22, 2-tailed p =
0.012), indicating that, in each instance, both partners tended to share 
similar perceptions of the subjects' recovery from surgery.
Response Code Very well X X X Very poorly
1 2 3 4 5
% subjects (n=27) 64 20 12 4 0
% spouses (n=25) 77 4.5 14 4.5 0
Table 138 s Responses made by the subjects and the spouses to the
questions 'How well do you feel that you/your husband
have/has recovered from your/his operation?'
Perceived recovery compared with hopes: Table 139 shows the responses
of the subjects and spouses when each was asked to say how the subjects' 
recovery compared with what they would have hoped. Although the 
positive correlation between these two sets of ratings did not quite
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indicated that both partners tended to be satisfied to the same extent 
with the outcome of surgery.
attain significance (tau= 0.3420, n=22, p= 0.071), this finding
Response Code Much better X same X Much worse
1 2 3 4 5
% subjects (n=25) 44 16 24 12 4
% spouses (n=22) 45 5 36 14 0
Table 139: Responses made by the subjects and the spouses to the 
question: 'Can you say how well this (= subject's recovery) 
compares with what you would have hoped?'
Both partners were also aslced what factors they believed had influenced 
the subjects' recovery to date. Table 140 (below) summarises the 
responses.
From Table 140, it may be seen that a higher proportion of spouses than 
subjects made reference to the subject's contribution to his own 
recovery. More subjects than spouses referred to the contribution of 
hospital/medical care, other people (including the spouse) and work- 
related factors.
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Factors having to do with % subjects % spouses 
(n=25) (n=22)
{Psychological status 8} 36}
{Actions 16} 14}
{Both above 20} 23}
Subject {One of the above, plus > 52 > 73
{physical status -— (+ve) 4} 0}
(-ve) 4} 0}
_______ (+ve) 52} 32}
Hoapi ta 1 /mad i ral na ra -- "T (-ve) 8} 60 9} 41
Family and friends (general) 40 23
(tve) 16} 9}
Spouse (specifically) ----- --------- (-ve) 4} 20 4} 13
(tve) 20} 9}
Work ----------------—  ------------------- (-Ve) 4} 24 4} 13
Weather 4 0
Other physical problems 0 9
Table 140s Summary subjects' and spouses' responses to the questions 
'What do you feel are the factors that have contributed for 
better or for worse, to you/your husband's recovery to 
date?'
6:6.4 (v) Changes in the subjects since surgery
Both subjects and spouses were asked whether they had noticed any 
changes in the subject since the operation. The responses are 
summarised in Table 141.
From Table 141, it may be seen that there was a higher proportion of 
subjects who felt that they had not changed (almost one third) than 
there was of spouses who felt that their husbands had not changed (14%).
395
Nature of change % subjects % spouses
(n=25) (n=22)
No change 
'Unsure'
32
4
14
0
Improvement} {'Positive' emotional change 48 45
{Increased physical activity 4 18
Deterior.tn {'Negative' emotional change 8 36
{Less physically active 0 9
{Mentally slower 4 5
'Other' emotional change* 4 0
Table 141s Summary of subjects' and spouses' responses to the questions
'Have you noticed any changes in yourself/your husband since 
you/he had your/his surgery?'
The difference between the sets of partners is particularly marked with 
regard to reported 'negative' emotional changes; only 8% of the subjects 
noted such changes (n=2), as compared with 36% of the spouses (n=8). 
Only in one case did both partners perceive the husband's temper to have 
deteriorated; the other subject who considered that he now had a worse 
temper was seen by his wife as being less worried and happier. Of the 
remaining 6 seen by their wives to have deteriorated in this way, 3 
regarded themselves as unchanged, 2 viewed themselves as having changed 
in a 'positive' way and the third referred only to the fact that he was 
'slower mentally'.
*0ne subject fe l t  that he had changed eiotionally in that he was now 'less  prepared to give in to 
arguaents'. This change could not be assigned to iiproveient or deterioration. His wife was not 
foraally interviewed post- surgery.
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6:6.4 (vi) Thoughts and feelings regarding subjects' future progress
Optimism/Pessimism: The subjects' and spouses' scores for
optimism/pessimism regarding the subjects future progress are shown in 
Table 142. The two sets of ratings were not significantly correlated 
(tau= 0.1319, n=22, 2-tailed p =0.499).
Response Code JVery optimistic x x X Very pessimistic
1 2 3 4 5
% subjects (n=25) j 56 24 20 0 0
% spouses (n=22) f 59 18
1
14 4.5 4.5
Table 142s Responses made by the subjects and spouses to the questions 
'Generally speaking, how do you feel as regards your/your 
husband's progress over the next six months?'
Factors that can contribute to recovery in the next six months: Both
partners were asked what factors they considered could influence the 
subjects' recovery over the next six months. The responses are
summarised in Table 143.
As may be seen in Table 143, the percentage of subjects saying that 
there were no factors or that they did not know of any was over four 
times greater than the percentage of spouses making the same response. 
More spouses than subjects made reference to the role of the subject 
himself, those subjects who did cite their own contribution referring
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only to actions. More spouses than subjects 
family, the subject's work and further medical
Factors having to do with ....
cited the 
intervention
% subjects 
(n=25)
spouse, the
% spouses 
(n=22)
None 12} 0}
}40 > 9
Don't know 28} 9}
{Psychological status 0} 18}
Subject }32 } 45
{Actions 32} 27}
Family (general) 0 27
Wife 8 18
Work related 8 18
Weather 16 9
Further medical intervention 4 23
Holiday 0 9
Moving house 0 5
Strength of faulty graft 4 0
'Things staying as they are, no financial problems'4 0
Table 143s Summary subjects' and spouses' responses to the questions
'What do you feel are the factors that can influence for
better or for worse, to you/your husband's recovery over 
the next six months?'
Anticipated problems: Both partners were asked if they anticipated the
occurrence of any problems during the next six months. As may be seen
in Table 144 the percentages of subjects and spouses anticipating/not
anticipating problems were approximately equal.
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Problems No Problems
anticipated anticipated
% subjects (n=25) 28 72
% spouses (n=22) 23 77
Table 144: Summary of the responses of the subjects and the spouses to
the question: 'Do you foresee any problems occurring during
this time (= next six months)?'
Table 145 surrmarises the types of problems that were anticipated
Nature of anticipated % subjects % spouses
problem (n=25) (n=22)
None 72 77
Work related 8 9
Domestic 4 5
That subject's condition might worsen 8 5
When medication stops ....? 4 0
Financial 4 0
Spouses' health might deteriorate 0 5
Table 145 s Summary of the types of problems anticipated by subjects and 
spouses at the time of the convalescent phase assessment
6:6.4 (vii) Heart disease, surgery and the family
During the pre-operative interview, both partners were asked, 
independently, whether they felt that their family lives had been 
affected by the subject's developing heart disease. As Table 146 shows, 
a far higher percentage of subjects than of spouses believed that there 
had been some effect(s); the nature of these is summarised in Table 147.
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Family life affected Family life not affected
% subjects
(n=27) 85 15
% spouses
(n=25) 44 44 (+ 12% 'not relevant')
Table 146; Summary of the responses of the subjects and the spouses to 
the questions 'Do you feel that your family life has in any 
-way been affected by your/your husband's developing heart 
disease?'
The most striking feature of Table 146 is the discrepancy between the 
subjects and spouses with regard to whether or not family life had been 
affected. Less than one fifth of the subjects felt that their family 
lives had not been affected, as compared with over one half of the 
spouses, if the not affected and 'not relevant' responses are grouped 
together.
Among the subjects, almost one third referred to their own 
irritability/depression and over one third to the effects of the 
physical restrictions imposed by the heart disease. Almost one fifth of 
the subjects made specific reference to the fact that the family were 
more protective; none of the spouses noted this change, although one did 
say that the family now had to be more careful, everything being 
'geared' to the subject.
After the surgery, both partners were asked whether they felt that their 
family lives had changed since the subjects' operations. The responses 
to this question are shown in Table 148.
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Nature of effect % subjects % spouses 
(n=27) (n=25)
No effect 15 > 44 >
} 15 > 56
Don't know 0 > 12 }
Subject's irritability/depression 27 8
Physical restrictions - less walking dancing 22 4
Sexual problems 15 0
Family 'protecting' subject/being 'careful' 19 4
Worry for wife/family 15 12
Financial restrictions 7 0
More tolerance on all sides 4 0
Change in own and others view of subject 4 0
Subject at home all day 4 0
Children have 'grown up' with illness 4 4
Less family contact possible 0 12
Subject more dependent on children 0 4
Table 147s Summary of subjects' and spouses' perceptions of the 
effect(s) of the subjects' developing heart disease on their 
family lives'
Family life has Family life
changed has not
changed
% subjects (n=25) 44 56
% spouses (n=22) 45.5 45.5 (+9% not
applicable)
Table 148 s Summary of the responses of the subjects and the spouses to 
the questions 'Do you feel that your family life has
changed in any way since your/your husbands surgery?'
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Table 149 (below) surrmarises the nature of the perceived changes
Nature of change % subjects % spouses
(n=25) (n=22)
No change 
Not relevant
56 46
55
9
Family happier, less anxious 
Family more appreciative, 'get
16 32
along' better 8 0
Family spend more time together 4 5
Subject's temper better 
Subject's improved physical
8 0
capabilities
'Do all the things we were unable
4 9
to do before' 0 5
Table 149: Summary of subjects' and spouses' perceptions of changes in
their family lives since the subjects' surgery
From Tables 148 and 149, it may be seen that the majority of subjects 
and spouses reported no change in their family lives since the subjects' 
surgery. However, almost one third of the spouses specifically stated 
that their family was happier/less anxious now, as compared with less 
than one fifth of the subjects.
Ratings of family life now compared with before surgery: Subjects' and
spouses' ratings of their family lives now compared with their family 
lives prior to surgery were not significantly correlated (tau= 0.000, 
n=20). Table 150 (overleaf) shows that, overall, there was little 
difference between the ratings made by the two groups.
402
Response Much better X Same X Much worse
Code 1 2 3 4 5
% subjects
(n=25) 28 17 56 0 0
% spouses
(n=22) 36 9 46 0 0
Table 150 s To compare the responses of the subjects and the spouses 
when each was asked to compare family life now with family 
life prior to surgery
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7. DISCUSSION
7:1 FINDINGS OF THE PRESENT STUDY
It is both surprising and interesting, given that CAVG is a major 
surgical procedure carried out on individuals who are chronically ill, 
that the present study found the impact of the surgery to be relatively 
minimal. Overall, improvements were found where they were expected, 
that is, in physical and psychological functioning, but social/leisure, 
family and work functioning were generally unaffected. Moreover, 
intellectual performance was unimpaired in most cases. Most subjects 
did not experience any form of psychological crisis, but there were 
individual variations and the man who died post-surgery showed the 
greatest degree of psychological morbidity pre-operatively. Some 
difficulties and problems were experienced by some subjects in the 
course of recovery from surgery, but it was found that these were not 
necessarily related to the surgery itself.
7:1.1 Psychological, Physical and Social Functionings Pre— to Post­
surgery
Prior to surgery, it was anticipated that high levels of depression and 
anxiety would be found in the study sample, since these were men whose 
lives were becoming increasingly restricted through angina and who now 
faced major surgery involving one of the most vital organs of the body. 
In actual fact, however, although there was some variation in the 
scores, no-one was rated as 'severely' depressed prior to surgery and 
the group mean for State Anxiety was well below the norm of Spielberger
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et al (1970) for general medical-surgical patients.
By six months after surgery, there had been a significant decrease in 
depression for the group as a whole. One can only speculate on the 
meaning of this change; it could have come out of a sense of relief that 
surgery was over or as a consequence of improved physical capabilities. 
This finding was, however, reinforced by the fact that, at this stage, 
several subjects expressed their frustrations with the scale in that it 
did not allow them to say how good and positive they actually felt and 
this, in turn, was reflected in the general move from less to more 
positive self evaluation from pre- to post-surgery. For the group as a 
whole, significant improvements were found on the total Self Concept 
score and on the Dependent/Independent and Valuable/Worthless 
dimensions.
Contrary to what might have been expected, the mean State Anxiety score 
at the convalescent phase assessment was not significantly lower than 
the mean score prior to surgery. One possible explanation for this 
finding could be that, in the present study, pre-operative measures were 
taken, on average, 3.7 months prior to surgery and the subjects did not 
know, at the time, when surgery would take place. State Anxiety would 
be expected to increase as the operation day drew closer; indeed, 
Johnston (1980) has demonstrated this is her studies of the 'normal' 
course of anxiety in surgical patients. It may be, then, that what was 
measured in the present study, prior to surgery, corresponded to the 
subjects' 'baseline' State Anxiety and this might explain why there was
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no significant pre- to post-operative change. Alternatively, there may 
have been some denial of anxiety prior to surgery, A more accurate 
picture might have been obtained by taking more frequent measures, 
although so doing could, arguably, induce anxiety in the subjects.
It is interesting to compare the findings of the present study with 
those of Jenkins et al (1983), in the light of these comments on the 
timing of the pre-operative assessment. These workers assessed CAVG 
patients one or two days prior to surgery and, again, six months 
afterwards. As in the present study, low levels of depression (as 
measured on the Profile of Mood States) were found before and after 
surgery and the pre- to post-operative decrease in depression was 
significant. However, Jenkins et al also found a significant decrease 
in State Anxiety from pre- to post-surgery; not surprisingly, the mean 
score obtained by their subjects prior to surgery was higher than the 
mean score obtained by the subjects in the present study. At six 
months, the mean score obtained by Jenkins and colleagues' sample was 
very close to that obtained by the present study sample.
In the present study, as in previous (Ross, 1978, 1981) and more recent 
(Jenkins et al, 1983; Bass, 1984; Ramshaw and Stanley, 1984) ones, 
physical functioning was generally found to have improved from pre- to 
post-surgery, although there was no overall significant change, in the 
present study sample, in perceived general health. Both before and 
after surgery, almost 90% subjects rated their general health favourably 
(responding 1 or 2 on a 5-point rating scale), although, prior to
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surgery, 84% were rated, by doctors, as no better than 'fair' on 
cardiovascular status. At both the acute and convalescent phase 
assessments, over 80% of subjects perceived themselves to have recovered 
well (responding 1 or 2 on a 5-point rating scale). This is, perhaps, 
surprising in view of the fact that, during the acute phase, only 30% 
subjects made entirely uncomplicated recoveries. Almost half of the 
subjects experienced cardiac problems and over one quarter experienced 
cerebral complications, as defined in the present study. Disorders of 
cardiac rhythm were recorded in just over 40% subjects. The incidence 
of acute phase complications in this group would seem to be quite high; 
it is unfortunate that other published studies do not provide such 
figures for comparison.
During the period between discharge from hospital and the convalescent 
phase assessment, 28% subjects made 'more complicated' recoveries and 
one subject died. At the time of the final assessment, 72% reported 
that they were now taking fewer medications than before surgery and 76% 
reported experiencing some degree of pain relief. This result compares 
with the findings of Jenkins et al (1983) that between 69 and 85% sub­
jects reported complete relief of angina at six months, the figure 
depending upon whether the pain was induced by exertion or by other 
events. In the present study, 20% subjects reported experiencing more 
pain afterwards than before, but the comments made pointed out the im­
portance of how the pain was 'interpreted'. Pain that was thought to be 
due to wound healing was not perceived as a threat to life in the same 
way as was angina, the predominant pain experienced prior to surgery.
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Satisfaction with operative outcome was generally high at the 
convalescent phase assessment. 60% stated that their recovery had 
exceeded their hopes, 24% stated that it had equalled their hopes and 
16%, that it was worse than they had hoped for. Jenkins et al (1983) 
asked a similar question; they found that, with regard to physical 
recovery, 56% did better than expected, 32%, the same and only 12%, 
worse. In terms of psychological recovery, 43% fared better than 
expected, 45% the same and 12% worse.
This distinction by Jenkins and his colleagues between physical and 
psychological recovery raises the general issue of whether certain 
questions in the present study, particularly those about 'recovery', 
ought not to have been worded more precisely. In the present study, 
questions about 'recovery' were intended to provide a 'subjective' index 
of the subject's physical status, since mood scales were being used to 
monitor changes in psychological functioning. However, there could be 
no guarantee that the respondents would interpret the questions in this 
way. Similarly, the convalescent phase item concerning 'pain' ought, 
perhaps, to have made the distinction between angina pain and wound 
pain, although it is, arguably, quite possible that the respondents 
themselves might be unclear as to the exact source of any post-operative 
chest pain.
Three aspects were considered under the heading of social functioning, 
namely family, social/leisure and work functioning. The perceived 
impact of heart disease had, apparently, been greater on family life
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than on social/leisure functioning; 84% subjects said that their family 
lives had been affected by their developing heart disease as compared 
with 60% reporting changes in their social/leisure functioning. 
Furthermore, half of those reporting an effect on their 'social lives' 
added that it was only very slight. The most commonly reported effect 
on family life was related to the subject's increased 
irritability/depression (33% those responding), which is in accord with 
the finding that, overall, depression, as measured on the Beck 
Depression Inventory (short form), was worse before surgery than 
afterwards. The most commonly reported effect of the development of 
heart disease on social/leisure functioning was that fewer outings and 
visits were made.
At the convalescent phase assessment, the majority of subjects responded 
that there had been no change in their family lives since surgery. 
Similarly, most subjects reported no changes in social/leisure 
functioning. 44% stated that their family lives had improved since 
surgery, the most commonly reported change being that the family was 
happier/less anxious (36% those responding, 16% total sample). This 
finding compares with that of Jenkins et al (1983) that only 14% 
subjects felt that their families' worries had diminished since surgery. 
These workers further reported that approximately half of their subjects 
felt that the family now worried more about their health than they did 
before surgery.
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Over one third of the subjects in the present study considered that 
their social lives had changed since surgery, all but one reporting an 
improvement. Over half of those responding felt that their attitude 
towards socialising had changed; this would tie in with the overall 
lessening of depression and improvement in self-concept observed from 
pre- to post-surgery. Jenkins et al (1983) found that levels of 
satisfaction with social life, family interactions, marriage and sexual 
function were similar before and after surgery.
The present study may be criticised for failing to examine family and 
social/leisure functioning in sufficient depth and/or in the most 
appropriate way. A major omission is the lack of an objective 
behavioural assessment; respondents were not asked how they actually 
spent their time, but rather were asked for their 'impressions', in 
retrospect. There could be no guarantee that such reports were reliable 
and free from distortion. A further omission was that there was no 
measure of the respondent's satisfaction with his family/social life. 
This would seem to be important, for even if family/social life was 
reported to be better post-surgery, it might be the case that the 
individual was not completely satisfied. Conversely, an individ^l who 
reported no change post-operatively might, nevertheless, be quite 
satisfied with his life. Imprecision in the wording of the questions is 
again a problem, for, post-surgery, the subject is not provided with a 
fixed point in time, prior to surgery, with which he is to compare his 
present level of functioning. This means that different subjects will, 
for whatever reasons, select different periods prior to surgery with
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which to make their comparisons. Jenkins et al (1983) avoided some of 
the problems encountered in the present study by administering identical 
scales before and after surgery and comparing the results. Thus, they 
avoided the biases that can occur when retrospective pre-post 
comparisons are made.
In corrmon with Barnes et al (1977), Gutmann et al (1982), Bass (1984) 
and others, little overall change in work functioning was found in the 
present study. Of those men who had previously been eligible for work, 
two had retired since surgery. One of these men had, by this time, 
reached retirement age, but the other was only in his mid-50's and there 
were no medical indications for his retirement. The same two men were 
out of work after surgery as before; surgery had not, apparently, 
increased their employability. However, as Bass (1984) points out, it 
is important not to underestimate the impact of economic factors on the 
return to work of CAVG patients.
7:1.2 Changes in intellectual functioning
It may be recalled that the present study came about because one 
consultant surgeon believed that some of his patients were suffering 
intellectual impairment as a consequence of the bypass procedure. He 
was keen to have pre- and post-operative neuropsychological assessments 
carried out on a series of his patients in order to obtain a clearer 
picture of any changes that were taking place. It is therefore 
important to record that, for the group as a whole, no significant pre-
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to post-operative deterioration was found on any of the measures used. 
In fact, performance significantly improved on four of the tests, namely 
Digit Symbol, Digit Copying and the Immediate and Delayed recall 
conditions of the Logical Memory Passages.
The findings relating to the Digit Copying and Digit Symbol tests are of 
interest since both are tests of psychomotor speed and, as such, were 
expected to be adversely affected by the bypass procedure (after 
Gilberstadt and Sako, 1967; Aberg and Kihlgren, 1974; Sotaneimi et al, 
1981). The most satisfactory explanation for the improvements observed 
in the present study would seem to be in terms of a 'practice' effect, 
since no alternate forms were available for these two tests. Another 
explanation would be in terms of organic changes but, in the present 
study, there was no suitable measure of cardiac functional status to 
which these changes in performance could be related (see Frank et al, 
1972).
On the basis of the available literature, verbal tests and tests of 
memory were not expected to be adversely affected by the bypass 
procedure and this was borne out in the present study. The marked 
improvements on Delayed Recall could well have been because, prior to 
surgery, subjects had not been expecting the delayed recall condition, 
whereas post-surgery, since both assessments followed the same schedule, 
they knew better what to expect. This raises some questions over the 
conduct of the testing sessions. Given that both forms are of equal 
'difficulty', the pre- to post-operative improvement in Immediate Recall
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may well have been the result of poor concentration prior to surgery, 
Immediate Recall being the first test to be administered.
The findings of the present study failed to confirm the hypothesis that 
older subjects would show pre- to post-operative deterioration in 
performance on the neuropsychological tests. The correlation between 
age and 'change' score was in the predicted direction on 12 of the 17 
tests, but none of these attained significance. This was, perhaps, 
surprising in view of the pilot study finding that there was a higher 
incidence of self-reported deterioration in memory function in the over- 
55 's than in those below this age. However, the finding of Savageau et 
al (1982) emphasises the unreliability of such self-reports in failing 
to find an association between deterioration in performance and response 
to the question: 'Do you think that memory loss, tendency to become
confused or reduced problem solving ability might have interfered with 
your recovery after the operation?' Savageau et al did find that 
significantly reduced test performance at nine days (but not at six 
months) was associated with age over 60 years and Sotaneimi et al (1981) 
also found a relationship between age and neuropsychological changes. 
In the latter study, however, this relationship was confounded by the 
different diagnostic groups used.
Similarly, there was no support for the hypothesis that those obtaining 
low scores prior to surgery (indicative, perhaps, of pre-existing 
organic impairment) would show decreased neuropsychological test scores 
post-operation. In fact, except for the Stroop Colour-Word Naming Test,
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where no relationship was found between pre-operative score and 'change' 
score, the relationship was such that low pre-operative score was 
associated with improved performance post-surgery. The correlations 
attained significance on Digit Span, Block Design, Object Learning and 
Set Tests A to D. Once again, an explanation in terms of learning would 
be feasible; those scoring well prior to surgery could show little 
improvement through learning, whereas those who performed poorly to 
begin with had the greatest scope to improve their subsequent 
performance through learning/practice.
It was very difficult to interpret the findings relating changes in 
performance to pre- and post-operative mood, as no consistent patterns 
emerged among the correlations. In view of the large number of
correlational analyses performed, the possibility must be entertained 
that some of the 'significant' findings could be spurious and due to
chance. This might explain why, on a number of measures, performance
was related to mood at one time but not at another. There were few 
findings which lent support to the hypothesis that pre- to post­
operative deterioration in performance would be associated with high 
scores, before or after surgery, on Anxiety/Depression; indeed, some 
findings suggested that the opposite was the case, for high pre­
operative Trait Anxiety was associated with greater improvements on 
Comprehension, Similarities, Digit Span and Stroop C.
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The final hypothesis relating to pre- to post-operative changes in 
intellectual performance was that deterioration would be associated with 
longer duration of bypass. This hypothesis was based on the findings of 
Frank et al (1972), Aberg and Kihlgren (1974) and Sotaneimi et al
(1981), although it should be noted that Aberg et al (1982) failed to 
find such a relationship. Savageau et al (1982) found a relationship 
between bypass time and neuropsychological deterioration at 9 days but 
not at 6 months post-surgery.
In the present study, the hypothesised relationship only obtained with 
the Digit Symbol test, suggesting that although, for the group, there 
had been an overall improvement on this measure, there were, 
nevertheless, individuals who performed less well post surgery and these 
individuals tended to have spent longer on the bypass.
In one of the more recent studies (Savageau et al, 1982), a 'significant 
change' in performance on a test has been defined in terms of a change 
in score of greater magnitude than the standard deviation of the 'change 
scores' for the group as a whole. When this same criterion was applied 
in the present study, 40% subjects showed no deteriorations In 
performance at 6 months, 32% showed deterioration in performance on one 
test, 12% deteriorated on two tests, 8% on three, 4% on four and 4% on 
five tests. Whilst these results are not quite as good as those of 
Savageau et al (1982), who found, at six months, that 76% showed no 
deterioration in performance, 17% deteriorated on one test, 6% on two 
and 1% on three, these workers only administered five measures, whereas
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in the present study, the neuropsychological assessment consisted of 
seventeen measures. Savageau et al (1982) do not provide data on 
'significant' improvements in p e r f o r m a n c e  and so it is not possible to 
comment on the finding, in the present study, that over half of the 
subjects (56%) showed 'significant' improvements in performance on 
between 3 and 6 tests.
7:1.3 Predictors of later functioning
In this section, a large number of variables were examined but 
relatively little of significance was found. Moreover, given the large 
number of analyses performed, it was again necessary to bear in mind the 
likelihood of significant relationships arising through chance and to 
exercise some caution in interpreting the results.
Consistent relationships were, however, observed between measures of 
mood over time. In the present study, high pre-operative anxiety was 
found to be related to poor psychological functioning during the 
'acute', in-hospital phase of recovery; thus, this finding was in 
accordance with those of Johnson et al (1971), Sime (1976) and Johnston 
and Carpenter (1980) for general surgical patients. Furthermore, in the 
present study, significant positive correlations were found between pre­
operative anxiety and measures of psychological function six months 
after surgery. Similarly, high pre-operative depression was related to 
poor psychological functioning at both the acute and convalescent phase 
assessments.
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In the present study, as in those of Johnson et al (1971) and Johnston 
and Carpenter (1980), pre-operative anxiety did not correlate 
significantly with any measure of acute phase physical functioning. 
There were, however, relationships between pre-operative State and Trait 
Anxiety and acute phase cardiac rhythmn disorders, such that individuals 
experiencing such problems had scored higher on anxiety prior to 
surgery. These differences did not quite attain statistical 
significance, but the findings are nevertheless of some clinical 
interest, given the potentially life-threatening nature of these 
complications.
Another psychological variable with some implications for later 
functioning was 'denial' which, in the present study, was defined by a 
marked reluctance to seek out information about the coming surgery,as 
per Sime (1976). The findings of the present study lent some support to 
the generally accepted view (after Mathews and Ridgeway, 1981) that 
'deniers' or 'avoiders' fare best as surgical patients, since it was 
found that the incidence of cardiac complications was lower in the 
'denying' group than in the rest of the sample. At the time of the 
convalescent phase assessment, however, the 'deniers' were found to be 
significantly more anxious than were the rest of the sample, suggesting, 
perhaps, that they were less well adapted in the long term. In spite of 
this, they returned to work significantly sooner that did the others and 
this, in the absence of any other differences, could be seen as 
indicating that they were still denying the gravity of their illness. 
It should be noted here, and will be discussed further below (see
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Section 7:1.4) that the man who died between the two post-operative 
assessments was a 'denier'.
Little evidence was found in the present study to relate measures of 
physical functioning at one stage to psychological functioning at a 
later stage. Where significant correlations were found, these tended to 
involve the 'subjective' measures of physical function and to be such 
that favourable perceptions of physical function were associated with 
good psychological adjustment. However, the present study did indicate 
that patients with longer illness histories showed better psychological 
functioning post-surgery and these findings are in agreement with those 
of Bass (1984).
Some support was found for the hypothesis, based on the pilot study 
findings, that age would be inversely related to poor psychological 
functioning post-surgery. Thus, these findings from the present study 
disagreed with those of Bass (1984), who found greater psychological and 
social dysfunction among older patients both before and after surgery. 
In the present study, older men were less anxious at both the acute and 
convalescent phase assessments, although no differences were found in 
physical or social functioning. Examination of the responses to the 
question about occurrence, or otherwise, of previously specified 'hoped 
for' changes did, however, reveal some differences by age. Whilst the 
majority of the older subjects (aged 57 years and above) reported that 
'hoped for' changes had occurred, the majority of younger subjects 
(aged 56 years and under), who had named more than one 'hoped for'
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change, each reported that sortie changes had occurred but that others had 
not. There were no obvious differences between the types of changes 
hoped for by the subjects in the two different age groups, largely, 
possibly, because of the way in which the question was asked prior to 
surgery. Nevertheless, this finding suggests that the issue of 
expectations/hopes for surgical outcome could be usefully explored in 
greater depth in a further study.
Prior to surgery, the older men had scored lower on the Self Statement 
Inventory but there were no other differences, for although the older 
men were more likely to have undergone previous surgery, this was not in 
itself related to the outcome of the present surgery. Age was also, not 
surprisingly, related to pre-operative occupational status and it seems 
likely that age differences would explain the relationship found between 
this variable and measures of later functioning.
Interest in the impact of family history of heart disease on the outcome 
of surgery was prompted by Blacher's (1978) paper on 'Paradoxical 
Depression after Heart Surgery'. Blacher described a profound post­
operative depression in certain patients who had lost a parent or 
sibling, either during a relatively minor illness/surgical procedure or 
from the same condition that brought the patient to surgery. In the 
present study, however, those individuals with a family history of heart 
disease were less depressed at all times than were those with no such 
history; moreover, where there were differences in perceptions of 
recovery and in speed of return to work, they were such that those with
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a family history of heart disease fared better. Thus, there was no 
evidence that a family history of heart disease was associated with poor 
psychosocial functioning post-surgery; rather, these findings may 
indicate that those individuals with a family history of heart disease 
are better adapted to their illness than are those without such a 
history. They may know more about living with heart disease and be more 
accepting of the limitations that it imposes; it may even have come as 
less of a 'shock' to them when they themselves became ill.
The present study, in agreement with Bass (1984), found that social 
class was not related to post-surgery functioning. There were 
differences between manual and non-manual workers on two of the acute 
phase pain indices, with the former group obtaining the lower scores, 
but, in the absence of any other relevant findings, the possibility must 
be entertained that these differences may reflect differences in 
familiarity with words as much as differences in the pain experience. 
At the convalescent phase assessment, the two groups differed only in 
the number of weeks taken to return to work, the manual workers 
returning considerably sooner than did the non-manual workers. This 
finding, which would not have been predicted on the basis of the nature 
the employment, might have arisen because non-manual workers enjoy more 
favourable conditions of paid sick-leave, etc. permitting them to take a 
longer convalescence.
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7:1.4 Individual Differences
In order to identify individuals for closer examination in this section 
the criterion used by Savageau et al (1982) (see 7:1.2.) was again used 
to pick out subjects who had made 'significant' changes from pre- to six 
months post-surgery on the neuropsychological measures and/or on the 
measures of mood. Close examination of the cases thus identified 
revealed a number of interesting features, as well as a number of 
illustrations of the findings discussed in Section 7:1.1, above. 
Different individuals showed different types of changes on the different 
tests and no clear patterns emerged relating age, duration of bypass or 
mood score to pre- to post-operative changes in performance. For 
example, although it was hypothesised that age would be associated with 
a deterioration in performance, Mr S, the oldest man in the sample, was 
one of the two men who improved 'significantly' on the greatest number 
of tests, ie. on six of the seventeen. Furthermore, the three men who 
showed the greatest number of 'significant' deteriorations, and who were 
the only subjects to sustain gross neurological damage, were not among 
those with longer than average duration of bypass. Only one of these 
men had a history of previous neurological damage and he, perhaps, ought 
to have been omitted from the sample, although his pre-operative 
performance on the tests was not abnormal. From these case studies, it 
appears that nothing can be said to relate illness history to changes in 
performance and that, with the exception of gross neurological damage, 
complications in the acute and convalescent phases were not consistently 
related to changes in performance.
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One interesting finding relating changes in neuropsychological 
performance to changes in normal everyday functioning was that, post­
surgery, two of those three men whose neuropsychological performance had 
been most severely compromised were able to return to their former or 
equivalent positions. The third man had already retired. Thus, 
deterioration on the neuropsychological tests was not necessarily 
predictive of inability to resume gainful employment, a finding which 
appears to be in line with the conclusions formed by Gilberstadt and 
Sako (1967), Frank et al (1972) and, more recently, Savageau et al 
(1982). However, it might well be that difficulties could arise later. 
Mr H had not been 'tested' in his new post as a University Lecturer at 
the time of the convalescent phase assessment, as the students had not 
returned from vacation. Mr R, despite making a speedy return to work, 
hinted at his fears that things might not continue to go well. He was 
afraid that his 'brain problem' would mean the loss of his Heavy Goods 
Vehicle licence which was essential for his business. The fact that his 
was a family business doubtless gave Mr R more job security than he 
might otherwise have enjoyed, but it would have been valuable to have 
been able to follow up both of these men for longer than six months, in 
order to assess their eventual functioning.
One of the major conclusions to be drawn from this examination of 
individual differences is that recovery from this, or indeed, any other, 
surgery does not take place in a 'vacuum', that there are other 
important events occurring in the patient's life which will affect the 
way he feels and the way in which he perceives his recovery. It is
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important that these are taken into account. Only three of the subjects 
were 'significantly' more anxious after surgery than before; two of 
these were Mr H and Mr R discussed above. From their interviews, it 
became apparent that both of these men had reasons to be anxious that 
were not directly related to the outcome of their surgery, Mr H faced a 
court case in which he was being accused of fraud by an overseas Health 
Authority, whilst Mr R's anxieties were, and had been throughout the 
study, focused firmly on his job and on the future of his business. 
Similarly, the only man to be 'significantly' more depressed after 
surgery than before was Mr D. Again, this increased depression was not 
associated with poor operative outcome but rather, appeared to be the 
consequence of an exacerbation of a respiratory allergy on the day of 
the convalescent phase assessment. It is interesting to note that, 
before surgery, Mr D was the only patient both to rate his general 
health as 'very poor' and to respond that he had 'no control at all'
over his state of health. When interviewed in hospital, after surgery, 
he was one of only two subjects to report that he had 'not been involved 
at all' in his own care and treatment. One might infer from these
findings, in the absence of any objective evidence that he was more ill
than the rest of the sample, that this man had a tendency to adopt a 
passive, 'helpless' role and that this had contributed to his 
depression.
Although it may be argued that the present study did not address the
issue at any great depth, this examination of individual differences 
suggested that the patient's family situation affected his pre- and
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post-operative functioning. In the case of Mr A, who was the other man 
to be 'significantly' more anxious after surgery than before, despite 
having made a good physical recovery and having been able to return to 
work, there were strong indications prior to surgery, both from Mr and 
Mrs A, that all was not well in their relationship or in their family 
life. Each found the other to be argumentative and uncooperative, 
although Mrs A attributed much of her husband's bad humour to the fact 
that he was unwell. She said that she had only recently realised that 
he was ill and that she hoped that their relationship would improve once 
her husband had had his surgery and felt better in himself. This, 
however, did not prove to be the case and, indeed, by the time of the 
convalescent phase assessment, the relationship appeared to have 
worsened considerably. At this stage, Mr A did not wish his wife to be
interviewed at all, although she herself made a point of being seen 
briefly before her husband. She spoke of how bad the situation had 
become and said that she now realised that her husband's illness had not 
been entirely to blame for the way that he was. She had, she said, on 
occasions, felt suicidal and she now believed that divorce might be the 
only answer. She was going to the solicitor that morning. In contrast 
to his wife, Mr A made light of the situation. He stated that 'people' 
were still 'nagging' and arguing with him but that he had no intention
of changing his ways. Despite the measured increase in State Anxiety,
he did not appear unduly agitated and he made no reference to what his
wife had said. He was, in fact, 'significantly' less depressed after 
surgery than beforehand.
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Mr W had family problems of a different type which might explain his 
higher than 'average' levels of depression before and after surgery, 
again, despite good physical recovery and having returned to work. Mrs 
W was the partner who spoke at greatest length about their relationship 
and, when interviewed prior to surgery, she stressed her belief that her 
husband's heart attack had been a direct consequence of the strain of 
having an 'affair', of leading a 'double life'. It would seem not
unlikely, given that his wife held this view, that Mr W might have been 
feeling very guilty prior to surgery, especially since the troubles in 
the parents' marriage had resulted in one son 'buying himself out' of 
the Navy in order to be with his mother. Post-surgery, there seemed to 
be no problems in Mr and Mrs W's relationship, at least as far as Mrs W 
was concerned, but problems had arisen in relation to the three grown-up 
children. One had failed his examinations, a second had left a good job 
and the third, the son who had left the Navy, was struggling to support 
a wife and child on the Income from a very low-paid position.
As part of this discussion of the 'impact' of the family, it is 
interesting to consider Mr O from the point of view that he and his wife 
appeared very much, albeit by amicable agreement, to lead their own 
separate lives. This was carried on to such a degree that Mr 0 seemed
quite prepared to go into hospital without his wife knowing and while
she was out of the country on holiday, if the opportunity arose. Mr O 
appeared to seek support and, indeed, to obtain it, from his children 
rather than from his wife. Mr O showed excellent physical,
psychological and social functioning post-surgery.
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Both Mr O and Mr P were remarkable for the changes in their 
psychological functioning from pre- to post-surgery. Mr 0 made 
'significant' improvements on State Anxiety, Depression and Self 
Concept, having obtained lower than 'average' scores on all the measures 
prior to surgery, whilst Mr P improved significantly on Depression. Mr 
P's State Anxiety and Self Concept scores were within the 'normal' 
ranges pre- and post-surgery. It Is interesting to speculate, in the
light of remarks made by these men and/or by their spouses, on the
extent to which their improved psychological functioning might be 
attributable to the 'placebo effect' of the operation. Randal (1982) 
has suggested that the physical and psychological 'boost' that patients 
experience following this surgery may be, quote, 'primarily or even 
entirely a placebo effect' and she cites a study, which was clearly 
unethical and which was never completed, in which two groups of patients 
were compared, one group undergoing internal mammary artery 
revascularisation and the other undergoing a sham 'open-and-close' 
procedure. It should be explained that internal mammary artery ('IMA') 
revascularisation was the surgical treatment for coronary artery disease 
before CAVG was introduced. The two procedures are essentially the
same, except that in IMA revascularisation, segments of the IMA were
used to bypass the diseased segments of coronary artery. One advantage 
of IMA revascularisation was that only one incision was required and the 
procedure did, indeed, relieve pain and increase exercise tolerance. 
However, Randal reports, from the two trials that were carried out, that 
whilst both groups reported pain relief, in neither group did the 
benefits last.
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Mr O had never undergone surgery before and his pre- and post-operative 
interviews showed him to be, or to have been , very anxious about his 
pending heart surgery. He did not appear to be 'denying' his fear, 
since, at the time of the pre-operative assessment, he expressed an 
interest in finding out all he could about the surgery, but he did 
decline to visit the Intensive Care Unit prior to surgery, in order to 
familiarise himself with the surroundings in which he would find himself 
immediately after the operation. The nursing staff described Mr O as 
'very anxious' prior to surgery; this anxiety further manifested itself 
in an angina attack prior to surgery and in episodes of 'palpitations' 
post-operation.
At the time of the convalescent phase assessment, however, Mr O was very 
happy with his recovery, describing his increased mobility as 
'miraculous'. He felt that he himself had changed since surgery in that 
he was now 'stronger mentally' as a consequence of having 'been through 
the mill'. His wife, too, spoke of the 'psychological boost' that her 
husband had received as a result of the successful surgery and she went 
so far as to say that, in her opinion, this 'psychological side' had had 
more bearing on her husband's recovery than had the operation itself.
Similar sentiments to these were expressed by Mr P. Prior to surgery, 
Mr P realised that his eventual recovery would depend upon his adopting 
an entirely new way of life and, in his own words, he saw the operation 
as a 'vehicle' for this change. He considered this aspect of the 
operation to be even more important than the physical results of the
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expert surgery. Mr P was described by the nursing staff as having a 
'very positive' attitude towards the surgery and his recovery was 
uncomplicated throughout. When he was seen six months after surgery, Mr 
P described how his sense of having been 'spared' and of having been 
given another lease of life had led to an 'extension of perspectives'. 
Moreover, he stated that since he had come through major surgery, he 
'ought to be better',
Mr P was the only subject in the present study to profess to holding 
strong religious beliefs and it was clear, from the interviews, that 
these beliefs exerted a considerable influence over the way in which Mr 
P conducted his life. Their relevance for his recovery from surgery was 
that they fostered an attitude of it now being his 'duty' to do 
something significant with his life. This was obviously adaptive in 
that it made Mr P very positive about his future and about returning to 
work. Mr P's 'greater reliance on spiritual power' was also helpful in 
that it appeared to assist him in coping with stress. Subjects' 
religious beliefs were not specifically examined in this particular 
study, but it might be interesting to investigate this area of 
individual functioning in a further study.
To end this discussion of individual differences, it is interesting to 
compare Mr 0 with Mr F, the subject who developed a confusional state 
immediately post-surgery and who died of renal complications between the 
acute and convalescent phase assessments. Both of these men were in 
their late 60's and were married with grown-up children. Mr F had had
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surgery before, whilst Mr O had not. Prior to surgery, both of these 
men scored very high on State Anxiety, Trait Anxiety and Depression, 
relative to the rest of the sample. Mr O's State and Trait Anxiety 
scores were the highest obtained by anybody prior to surgery and Mr F's 
scores were only two or three points lower. Similarly, both Mr 0 and Mr 
F obtained low scores on the Self Concept measure pre-operatively; on 
this measure, Mr F obtained the lowest score of the whole sample. Both 
men were 'very optimistic' about the outcome of surgery. The major 
difference between these two men in pre-operative psychological status 
was that whilst Mr O did not show signs of 'denial', Mr F did so, 
commenting that he did not expect to be told in detail about his 
operation, it was 'none of my business'. Both of these men were 
subsequently given a cardiovascular status rating of Fair (Mr F) of 
Fair/Poor (Mr O), each had three grafts placed and each spent a period 
of time on the bypass which was within the 'normal' range for the 
sample.
It would, of course, be inappropriate to point to the differences In 
'denial' as the sole explanation for the differences in outcome between 
Mr F and Mr O. However, this finding does suggest that 'denial', in the 
presence of high anxiety/depression and poor self concept could have 
potentially very serious consequences, possibly because such an 
individual comes to surgery without any of the emotional resources 
necessary to effect a good recovery. Further studies would be needed to 
substantiate this finding.
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In summary, it should, perhaps, be stated once again that looking for 
group changes or differences can obscure the importance of particular 
factors in the reaction of the individual. In the present study, 
however, a single-case methodology was used and it was thereby possible 
to Identify some of these factors. Family/relationship factors, social 
'buffers', religious beliefs, 'denial' and 'hopelessness' all appeared 
to play a role in determining the individual's response to the surgery. 
Moreover, this approach provided an insight into some of the reasons for 
the anxiety and/or depression found in certain subjects before and/or 
after surgery.
7:1.5 Subjects' and spouses' perceptions of health, heart disease and 
recovery from surgery
Research in attribution theory has shown that individuals tend to make 
attributions to self when outcomes are good and to external factors when 
they are bad (eg. Weiner and Kukla, 1970; Miller, 1976). Consequently 
given that most subjects perceived themselves to be in good general
health, there is, perhaps, little that is remarkable in the present
study finding that a high proportion of subjects should express the view 
that they themselves could influence their own state of health, whether 
through their actions, psychological status or both. Under such
circumstances, it would be predicted that 'chance' factors or 'luck'
would be comparatively unimportant and this was the case in the present 
study, 'luck' being mentioned by less than one-fifth of the subjects. 
It is interesting that the only subject to attribute his general state
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of health solely to luck (or to the lack of it) should be the one 
subject to rate his general state of health, prior to surgery, as 'very 
poor',
In view of this documented tendency for the attribution of good outcomes 
to self and of bad outcomes to other 'external' sources, it is, 
arguably, surprising that, when asked about the factors that had 
contributed to their developing heart disease, over half of the subjects 
should include an attribution to 'self', mentioning some aspect of an 
'inappropriate lifestyle'. Indeed, almost one third of the subjects 
considered inappropriate lifestyle to be the only or most important 
contributory factor. However, as Brewin (1982) has pointed out, the 
perception of self blame need not necessarily be maladaptive. If blame 
is assigned to the individual's behaviour, which is modifiable, rather 
than to the individual's character, which is not, then the assumption of 
self-blame can be adaptive in increasing the individual's feeling of 
control over events.
Nearly half of the subjects believed that work-related stress had 
contributed to their developing heart disease and all but one of these 
men believed this to be the only or the most important contributory 
factor. Thus, in identifying these two main factors of inappropriate 
lifestyle and work tension, the present study is in agreement with that 
of Koslowsky et al (1978). These workers, who found little relationship 
between social/demographic factors and perceived aetiological factors, 
suggested two possible inter-related reasons why 'work tension' and
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'physical causes' responses seemed to predominate. These were, firstly, 
that there is a general increase in education and understanding of the 
disease process and, secondly, that these are what the media promote as 
being the causes of coronary heart disease.
More spouses than subjects believed work tension to have contributed to 
the development of heart disease, but only one-fifth cited inappropriate 
lifestyle. The spouses, it seemed, preferred explanations in terms of 
'stress' (work-related or otherwise) to citing other known risks such as 
smoking or obesity; possibly they felt more comfortable in not 'blaming' 
their husbands for their illness. Somewhat paradoxically, nevertheless, 
the majority of spouses expressed the view that their husbands had a 
part to play in their own recoveries from surgery.
The subjects' own perceptions of the factors that could influence their 
recovery changed over time, with different aspects assuming a greater or 
lesser degree of importance at different stages. At each assessment, 
however, a substantial proportion of subjects expressed the view that 
they could influence/had influenced their own recoveries; generally 
speaking, over any given period, a higher percentage anticipated that 
they themselves would be involved than responded, in retrospect, that 
they had been involved. Family and friends figured quite highly also, 
but 'luck' was not cited at any stage by the subjects. This is in line 
with what is known from the attribution theory literature about the 
individual's need to feel that outcomes are predictable, controllable 
and not the result of random happenings. By way of a contrast, prior to
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surgery, over one-third of the spouses said that luck would play a part 
in their partners' recoveries.
It was of particular interest to find, at the convalescent phase 
assessment, that 40% of the subjects could not suggest any factor(s) 
that could influence their recoveries over the next six months. It may 
well be that this question should have been worded differently, perhaps 
in terms of 'maintaining your level of progress' or of 'staying as well
as you are', for if some subjects thought that they had already made a
complete recovery, they might have considered the question irrelevant 
and this could account for the comparatively high level of no response. 
Subjects should, perhaps, have been asked whether they believed that 
they had yet made a full recovery from surgery. However, as the finding 
stands, it suggests that 40% of the sample might have mistakenly 
believed that surgery had effected a 'cure' for their heart condition 
and that no further steps needed to be taken to maintain good physical 
functioning. If this was indeed what these men believed then it would
seem that there was a need for greater education of these patients prior
to discharge and at follow-up clinics.
The Self Statement Inventories revealed some interesting differences 
between subjects' and spouses' feelings about the surgery. Spouses 
obtained significantly higher mean scores for Negative Statements, 
Positive Statements and Total Inventory than did the subjects, 
suggesting that they thought, or would admit to thinking, about the 
surgery to a greater extent than their husbands. The finding that the
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differences between partners were particularly marked on four 'negative' 
statements could be seen as indicating that the subjects were tending to 
'deny' the seriousness of the approaching surgery; whilst their wives 
might have doubts, they themselves could not 'afford' to do so. Surgery 
had to be the best form of treatment and there could be no problems. 
Arguably, too, there were signs of ambivalence towards the operation, 
for although the subjects were almost unanimous in being 'very 
optimistic' about the surgery, less than half said that they frequently 
'looked forward' to having it.
Discrepancies were also found when the two partners were questioned 
about the changes that had occurred since surgery, a finding that points 
out the limitations of studies where only one individual, typically the 
patient himself, is asked about the impact of his illness on other 
family members or even about how he has been affected himself. Twice as 
many subjects as spouses reported that their family lives had been 
affected by the development of the subjects' heart disease, although 
after surgery, over half of both subjects and spouses reported no change 
in family life. It was, perhaps, an unfortunate omission that the 
subjects were not specifically asked about the impact of the illness and 
surgery on their spouses, for, from the spouse interviews, a picture 
emerged of the wife, rather than the family as a whole, bearing the 
'brunt' of the impact of her partner's illness. Whilst less than half 
of the spouses reported that their family lives had been affected by 
their husbands' developing heart disease, over three-quarters stated 
that their own lives had been affected. Similarly, after surgery,
434
almost three-quarters reported that their own lives had changed since 
the operation.
Both partners were also asked to describe any way(s) in which the 
subject had changed since his surgery. There were two main findings, 
both relating to discrepancies between the two partners. Firstly, more 
than twice as many subjects as spouses reported that there had been no 
change In the subject and secondly, there was a marked difference 
between the two sets of partners in the perception of 'negative' 
changes. Such changes were reported by eight of the spouses but by only 
two of the subjects and there was only one instance where both partners 
were in agreement.
Finally, there was some evidence to show that subjects' ratings of their 
own involvement in their care and treatment whilst in hospital, although 
not of their control over their own health, were associated with later 
outcome in terms of greater decreases in depression and greater reported 
pain relief. Prior to surgery, those individuals perceiving themselves 
to be involved to a considerable extent had shown a tendency to view 
their own situations more positively (in terms of perceived general 
health and of scores on the Self Statement Inventory). However, the 
present study finding that 'passive' involvement in one's own care and 
treatment was associated with better outcome on days to discharge and 
speed of return to work needs to be interpreted with some caution, as it 
seems questionable whether this is, in fact, a real distinction between 
two types of activity or whether it has more to do with language/choice
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of words. It must also be borne in mind that the 'optimum' type of 
involvement may be situation specific and that the nature of actual 
involvement will be determined at least as much by the 'philosophy' on 
the ward as by the individual's own disposition.
7:2 IMPLICATIONS OF THE FINDINGS OF THE PRESENT STUDY
7:2.1 For the justification of the surgery
The results of the present study, in line with those of Ross et al 
(1978,1981), Jenkins et al (1983) and Bass (1984), suggest that this 
surgery is justifiable on humanitarian grounds, in so far as a general 
improvement was observed in physical functioning and in mood from before 
to six months after surgery. There was also a high level of 
satisfaction with outcome, among both subjects and spouses. However, it 
was difficult, on the basis of the findings of the present study, to 
fully assess the impact of the surgery on 'quality of life' and this, in 
part, may have been due to the measures used. Generally speaking, the 
surgery appeared to have had no adverse inpact on social/leisure and 
family functioning, but neither were improvements found, as might have 
been expected, given the pre- to post-operative changes towards a more 
positive self concept, lessening of depression and improvement in 
physical functioning. Whether or not the surgery is justifiable in 
purely economic terms remains, arguably, open to debate. The present 
study found, as did Rirtin et al (1976), Barnes et al (1977) and Gutmann 
et al (1982), that the surgery had not increased the 'employability' of
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the group as a whole, which is to say that those same men who were not 
in employment prior to surgery remained out of work six months 
afterwards. It should also be borne in mind, perhaps, that although in 
this study the majority returned to work post-operation, the issue of 
their efficiency in their jobs was not addressed. Finally, however, the 
finding, as per Lee et al (1969), Frank et al (1972) and Savageau et al
(1982), that, overall, there was no significant deterioration on any of 
the neuropsychological measures used attests to the 'safety' of this 
surgical procedure for the majority of patients.
7:2.2 Their implications for interventions
Although the present study has demonstrated that, generally speaking, 
CAVG surgery does not have a negative impact on patients, some 
individual variation in outcome was found and instances were identified 
where a case could be made for some form of intervention. In fact, it 
is felt that the findings of the present study have a number of 
different implications for interventions, both before and after surgery.
Firstly, as Goldman and Kimball (1985) have also stated, there is 
clearly a need to carry out some form of pre-operative psychological 
screening, for, in the present study, positive correlations were found 
between measures of mood before surgery and six months afterwards. 
Thus, there were certain individuals who were emotionally impaired prior 
to surgery and who remained so afterwards, despite good physical 
outcome. These individuals might have benefited from psychological
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intervention before surgery and/or prior to discharge. Additionally, it 
was found that individuals scoring high on measures of anxiety prior to 
surgery were more likely to experience cardiac complications/rhythm 
disorders during, or in the period immediately following, the operation. 
Such complications are potentially life-threatening and, if further 
research substantiates these findings, it may be that their incidence 
could be lowered by an intervention aimed at reducing pre-operative 
anxiety in patients identified as being 'at risk'.
It does seem to be the case that, in general surgery, pre-operative 
psychological interventions are effective in reducing pre- and post­
operative anxiety, as well as in enhancing outcomes on a number of other 
measures (Mumford et al, 1982). However, Mumford et al point out that 
psychological interventions may take many forms and that in most of the 
studies that they reviewed, the interventions were not tailored to the 
needs of the individual patient. This they see as explaining their 
finding that interventions combining both 'psychotherapeutic' and 
'educational' approaches proved to be the most effective'; offering the 
two different types of intervention together meant that there was a 
greater likelihood of meeting the needs of more patients. Interventions 
adopting a purely 'educational' approach were effective, but less so 
than those of a 'psychotherapeutic' nature; both were less effective 
than the 'combined' intervention. Mumford and colleagues argue that, 
since patients differ in their preferred mode(s) of coping with 
emotional or physical threat, it is to be expected that they will derive 
most benefit from interventions which take their own individual coping
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styles into account. For example, patients who cope with their anxiety 
by seeking information in order to enhance their sense of being in 
control will be helped by an 'educational' approach, those who cope by 
'denial' will not. Indeed, as Christopherson and Pfeiffer (1980) found, 
they may actively resist being 'helped' in this way.
There have been few studies of interventions with CAVG patients. 
However, in one very recent study, Anderson (1987) addressed three 
issues, namely (i) what type of intervention was most effective for 
patients undergoing heart surgery, (ii) what was the mechanism by which 
psychological preparation, especially information, resulted in a 
reduction of psychological distress and (iii) whether psychological 
factors influenced the incidence of post-operative hypertension. Three 
groups of CAVG patients were compared, one receiving sensory and 
procedural information, another receiving information and guided 
practice in coping and the third forming a contact-only control group. 
The findings were that there were no differences between the two 
experimental groups; both were significantly less anxious and less 
fearful prior to surgery and less emotionally distressed seven days 
afterwards than were the control group. Belief in control over recovery 
was the best predictor of pre-operative anxiety and information was 
shown to reduce anxiety to the extent that it increased feelings of 
control. Both of the experimental groups showed significantly greater 
belief in their control over their own recoveries than did the control 
group and, again, no significant differences were found between the two 
experimental groups. With regard to the third issue, the incidence of
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experimental groups than in the controls. This last finding is of 
particular interest in view of the point that was made above, concerning 
the possibility of lowering the incidence of post-operative
cardiovascular complications by offering interventions aimed at reducing 
pre-operative anxiety.
The impact of intervention on post-operative depression has received 
less attention. However, in another Intervention study involving CAVG 
patients, Pirren and Feist (1984) have demonstrated the efficacy of the 
'crisis intervention' approach for certain patients. Counselling was 
given on two occasions (at one day pre- and at eight weeks post-surgery) 
and the benefits of the intervention were still evident three years 
after surgery. At this time, individuals who had received counselling 
were given a significantly lower mean rating of depression by a family 
member than were those individuals in the 'no-treatment' control group. 
It was also found, at three years, that the correlation between pre- and
post-operative depression scores was significantly lower for the
intervention group than for the control group, despite both groups 
having the same incidence of medical complications. Other depressed 
patients may benefit from the other types of intervention; it would be 
for the therapist to decide on the basis of a full assessment of the 
patient's situation. However, Goldman and Kimball (1985) have 
recommended that, in clinically depressed patients, surgery should be 
postponed until treatment of the depression can be instituted.
acute post-operative hypertension was significantly lower in the
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Findings from the present study suggested that a sizeable proportion of 
the subjects had a poor understanding of their illness and, mare 
especially, of the factors that could influence their long-term 
prognosis. Moreover, many failed to increase their level of social 
activity post-surgery, despite improvements in mood and physical 
functioning. This possibly indicated that they were not sure of their 
new capabilities and were, in fact, afraid to be more active. 
Unfortunately, in the present study, it was not possible to ascertain 
exactly what information the patients were given prior to discharge as, 
at the acute phase assessment, most claimed to have received no 
instructions at all. However, given that, at six months post-surgery, 
40% subjects were unable to name any factors that could promote further 
recovery, there would seem to be a strong argument for a systematic 
post-operative, pre-discharge 'educational' intervention. In addition 
to describing further recovery and any likely problems, this should 
state unequivocally that surgery has not 'cured' the heart condition and 
there are still certain 'rules' that must be obeyed for the rest of the 
individual's life, if he is to obtain full benefit from the surgery. At 
the same time, however, it should be pointed out that certain 
restrictions, which were appropriate prior to surgery, no longer apply. 
Arguably, the intervention should emphasise the part played by the 
individual himself in promoting a good recovery; if the present group of 
subjects was 'typical' of most CAVG patients, this approach would be 
congruent with the beliefs expressed by majority, throughout the study, 
regarding their own attitudes/actions as important determinants of their 
state of health, etc. At this stage, also, some patients might benefit
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from instruction in one of the stress-management techniques, 
particularly if, for example, they have no choice but to return to a job 
which they previously perceived as being stressful.
There is much evidence to suggest that the patients' spouses would 
benefit from a well-planned pre-discharge intervention. In the present 
study, prior to surgery, a very high proportion of the wives saw 
themselves as playing an important part in their husbands' recovery and 
yet afterwards, many felt that they had in no way been adequately 
prepared for the eventuality. Moreover, many had no-one to whom they 
could turn for guidance, their own GP having had little or no experience 
of CAVG patients, and so they found themselves just 'muddling through'. 
Clearly, then, any intervention with the spouse needs to have an 
'educational' component, but, ideally, it should provide more than this. 
The present study has shown that the wives of the subjects perceived 
themselves to be under some considerable strain due to their husbands' 
illness and to the demands of maintaining as 'normal' as possible a 
family life. Yet, these women typically reported receiving little or no
support; as one said, 'Everyone asks how_____  is, no-one asks how I
am'. Thus, there appears to be a need for a 'psychotherapeutic' 
component also, in order to give the spouse the opportunity to air her 
own feelings and, if necessary, to help her in coming to terms with 
them.
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It is interesting, in view of these findings, that Brown et al (1983) 
have described a pre-discharge group intervention with open-heart 
surgery patients and their families, combining both educational and 
psychosocial components. These workers found it best to have the 
patients and relatives (typically spouses) in separate groups, not just 
to limit the size of the group, but, more importantly, because the needs 
and concerns of the two groups were not necessarily mutual. Moreover, 
patients tended to be inhibited about voicing their worries or showing 
emotion in front of their spouses and vice versa. Brown et al saw the 
relatives' group as providing a 'unique opportunity' for the family 
member, rather than the patient, to be the centre of attention. It is, 
therefore, perhaps not surprising that whilst feedback from patients, 
relatives, physicians and nurses was generally 'highly positive', the 
relatives should have been particularly enthusiastic about their group 
and its benefits. Although this intervention strategy had not been 
formally evaluated, Brown and colleagues saw the group approach as a 
useful 'screening' mechanism and as fostering valuable self-support 
systems.
Finally, psychological and/or social intervention might be indicated for 
those patients showing deterioration on the neuropsychological tests as 
the result of cerebral damage sustained during/after surgery. In the 
present study, the convalescent phase assessment was, perhaps, carried 
too early to fully assess what Impact measured deterioration on these 
tests had on the performance of everyday tasks, if, indeed, it has any 
effect (see Savageau et al, 1982). Both of the two men who were the
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most severely impaired were able to return to work, but, in one case, 
there was the suspicion that the patient was being 'carried' by his sons 
who worked with him, and in the other, the patient had not yet been 
required to function in his full capacity. In either case, problems
could occur later. This would suggest a need to monitor these 'at-risk' 
patients over a longer period of time, with appropriate help being 
offered if and when difficulties were encountered.
7:2.3 Their indications for further research
The present study sought to improve upon the existing literature on 
recovery from heart surgery by taking a 'broad' view of recovery. 
Different aspects of functioning (physical, psychological and social) 
were examined at different stages and the relationships between the 
different areas of functioning were explored. The importance of this 
approach was subsequently reinforced by studies carried out or reported 
since the beginning of the present study (Savageau et al, 1982; Jenkins 
et al, 1983; Smith et al, 1986). Additionally, the present study has 
demonstrated the value of the single case research design in offering 
explanations for some of the individual differences in outcome. The 
inclusion of the spouses in the study provided another perspective on 
the surgery and recovery with which the subjects' own experiences were 
compared and contrasted. Differences that were found pointed out the 
limitations of studies where only patient himself is interviewed.
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The findings of the present study indicate that further research
i) should explore the relationship between performance on 
neuropsychological tests and performance in the everyday/work setting, 
for, in the present study, the two men whose post-operative performance 
on the neuropsychological tests was most impaired nevertheless appeared 
to be functioning adequately in their jobs. In this connection, the 
follow-up period should be extended to one year of more, since it may be 
that the six months follow-up in the present study was not long enough 
to assess the eventual functioning of these men; deterioration in work 
functioning may have become evident at a later stage. If performance on 
neuropsychological tests is not predictive of ability to function 
satisfactorily in an everyday setting, this raises questions of their 
usefulness in studies such as the present one.
ii) should explore the relationship between the patient/s emotional 
status and later functioning in order to substantiate the findings of 
the present study. Particular attention should be paid to the 
relationship between pre-operative anxiety and the incidence of cardiac 
cornplications/rhythm disorders during/immediately after surgery because 
of the potential clinical significance of this relationship. Similarly, 
in the present study, almost one in four of the patients were found to 
be showing 'denial', equated, as per Sime (1976), with a reluctance to 
seek information about the pending surgery. Further research would 
demonstrate whether the subjects in the present study were 'typical' of 
other CAVG patients and whether the relationship between 'denial' and
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outcome in the short and longer term is reproducible.
iii) should examine the impact of depression on the outcome of surgery 
in general. Ray (1982) made the point that the relationship between 
depression and surgical outcome had been largely ignored, but in the
present study, subjects who scored high on depression prior to surgery 
did so again at six months, despite good physical functioning. A high 
score on depression prior to surgery was also found to be predictive of 
a slow return to work post-operation.
iv) could explore social/leisure and family functioning in greater
depth. A major drawback of the present study was its reliance on
retrospective 'impressions' of change in these areas; a further study
should include objective behavioural assessments pre- and post-surgery 
and should also obtain pre- and post-ratings of the respondent's
satisfaction with these areas of his life. Measures of family 
functioning such as the Family Environment Scale (Moos and Moos, 1982) 
or the Family Assessment Measure (Skinner et al, 1983), which have, 
typically, been used to examine changes in family dynamics in the course 
of therapy, might also be included in a further study. Changes in the 
functioning of the family system could then be related to changes in 
other areas of patient functioning.
v) could explore the patient's attributions for health, illness and
recovery more fully and along traditional attribution theory lines. 
These could then be related to surgical outcome. Watts (1982) has
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described how, in conditions such as asthma and diabetes where there is 
much scope for self-management, research has shown that patients are 
most likely to cope successfully if they self-attribute some of the 
responsibility for the control of their illness. Heart disease, 
arguably, offers similar opportunities for self-management. It is 
therefore to be expected that patients who recognise this will have the 
optimum outcome from CAVG surgery which, although providing symptomatic 
relief, does not 'cure' the underlying disorder. Whilst the present 
study found that a high proportion of subjects did, indeed, acknowledge 
the part that they had to play in their own recoveries, no systematic 
attempt was made to relate such beliefs to surgical outcome.
vi) could follow through a group of female CAVG patients. Most 
studies to date have concerned themselves with male patients, but, as 
more women come forward for this type of surgery, it becomes important 
to know how they function pre- and post-surgery.
Finally, of course, a considerable amount of research will be required 
to assess the efficacy of the different types of psychological 
intervention, discussed above, and to establish the characteristics of 
those patients who will derive the most benefit from each.
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8. CONCLUSIONS
8. CONCLUSIONS
1. From pre- to six months post-surgery, there was, as had been
expected (after Ross et al, 1978, 1981; Jenkins et al, 1983 and
Bass 1984), a general improvement in physical functioning and in 
mood. The surgery appeared to have had less of an impact on the 
patients' social/leisure, family and work functioning. There was, 
however, some individual variation in functioning.
2. On none of the neuropsychological tests used was there a general
pre- to post-operative deterioration in performance, although 
again, there was some individual variation. There was thus no 
support for the hypothesis (after Gilberstadt and Sako, 1967; 
Aberg and Kihlgren, 1974, Sotaneimi et al, 1981) that
deterioration would be found on tests measuring psycho-motor 
skills. In fact, a significant improvement in performance was 
found on four tests, namely Digit Symbol Substitution, Digit 
Copying and the Immediate and Delayed recall conditions of the
Logical Memory Passages. It seems most likely that these
improvements were due to learning/practice. Additional support 
for a learning/practice explanation comes from the finding that, 
contrary to the hypothesis, low pre-operative scores were
associated with greater pre- to post-operative gains on all tests 
except the Stroop Colour-Word Naming Test.
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3. No significant correlations were found to support the hypothesis
that increasing age would be associated with pre- to post­
operative deterioration in neuropsychological test performance, 
although the majority of the correlations were in the predicted 
direction.
4. The finding of the present study failed either to support or to
refute the hypothesis that high scores on the mood scales before 
and after surgery would be associated with pre- to post-operative 
deterioration on the neuropsychological tests. No consistent 
relationships were found.
5. The hypothesised relationship (after Frank et al, 1972; Aberg and
Kihlgren, 1974; Sotaneimi et al, 1981) between duration of bypass 
and deterioration in performance on the neuropsychological tests 
obtained only for the Digit Symbol Substitution test.
6. Poor psychological functioning prior to surgery, in terms of
scores on the Spielberger State-Trait Anxiety Inventory and on the 
shortened form of the Beck Depression Inventory, was associated 
with poor psychological functioning at the acute and convalescent 
phase assessments. Additionally, pre-operative anxiety was 
associated with the incidence of cardiac complications/rhythm 
disorders during and immediately after surgery. Otherwise, no 
relationships were found between anxiety or depression and later 
'objective' measures of physical functioning.
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In agreement with Bass (1984), a relationship was found between 
duration/severity of illness and outcome of surgery, such that the 
longer/more severe the illness history, the more favourable the 
perceptions of physical functioning and the better psychological 
functioning post-operation. Similarly, older subjects showed 
better psychological functioning post-surgery. This latter 
finding was in agreement with the hypothesis based on the results 
of the pilot study, but contrasted with that of Bass (1984). Age 
did not correlate significantly with duration/severity of illness.
Actual return to work post-surgery was influenced by pre-operative 
work status, as per Barnes et al (1977), Gutmann et al (1982) and 
others. Swift return to work was associated with low depression 
scores prior to surgery and in the acute phase, with 'denial', 
with having a family history of heart disease and with manual-type 
occupation.
No evidence was found linking a family history of heart disease to 
post-operative depression. Rather, those individuals with a 
family history were less depressed than were those without such a 
history at all stages. This finding was interesting in the light 
of Blacher's (1978) finding of profound post-operative depression 
in some patients who had lost a parent or sibling from the same 
illness that had brought them to surgery.
10. Neither previous experience of surgery nor social class were 
associated with any aspect of post-operative functioning, except 
that manual workers returned to work sooner than did non-manual 
workers. This finding was seen as suggesting that non-manual 
workers might enjoy better conditions of employment, allowing them 
to take longer periods of convalescence. Bass (1984) also found 
that social class was not related to outcome of surgery,
11. The use of the single case research design made possible the study
of individual differences in outcome. This revealed, for example, 
that marked impairment on the neuropsychological assessment was 
not necessarily associated with inability to function in the work 
setting. Cases were discussed where, it was felt, the 'placebo' 
effect of the surgery had contributed to improved psychological 
functioning and the types of factors than can impinge upon the
recovery process were also highlighted. The family setting
appeared to be particularly Important. The comparison was made 
between two men, of similar age and history, both of whom were
highly depressed and anxious before surgery and who differed only
on 'denial'. The man identified as a 'denier' had a very 
complicated post-operative period and died between the two post­
operative assessments, whereas the other man showed much improved 
physical, psychological and social functioning six months after 
surgery.
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12. The majority of subjects accepted some personal responsibility for 
their general state of health and for their developing heart 
disease. For the latter, the most commonly stated contributory 
factor was some aspect of 'inappropriate lifestyle'. The next 
most commonly stated factor was 'work-related stress'. These 
findings replicated those of Koslowsky et al (1978). The majority 
of subjects also expressed the view that they could contribute to 
their own recoveries, although the relative importance of the 
Individual's own contribution varied over time. Six months after 
surgery, 40% subjects could offer no response when asked about the 
factors that could promote/hinder their recoveries in the next six 
months.
13. Discrepancies were found between the responses of the subjects and 
those of the spouses in several areas, particularly with regard to 
whether family had been affected by the subjects' developing heart 
disease and to whether the subject had changed since surgery. 
Spouses obtained significantly higher Positive, Negative and Total 
scores on the Self Statement Inventories than did the subjects.
14. The present study has a number of implications for interventions 
with CAVG patients. These are (i) that pre-operative 'screening' 
should be carried out to identify those who are highly 
anxious/depressed and who might benefit from psychological 
intervention before surgery and/or prior to discharge, (ii) that 
patients should receive a systematic post-operative, pre-discharge
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'educational' intervention highlighting their own role in their 
future recovery, (iii) that instruction in stress-management 
techniques might be appropriate for those individuals who have to 
return to jobs which were previously perceived as stressful, (iv) 
that spouses would benefit from a pre-discharge intervention with 
both 'educational' and 'psychotherapeutic' components and (v) that 
psychological/social intervention might be appropriate for 
patients showing performance decrements on the neuropsychological 
tests, if they subsequently perform poorly in their everyday/work 
setting.
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APPENDIX Is
INTRODUCTORY LETTER AND QUESTIONNAIRE FOR PILOT STUDY
Department of Psychology, 
University of Surrey, 
Guildford,
Surrey 
GU2 5XH
Dear
I am a Research Worker, carrying out a study in conjunction with 
Mr. D.B. Longmore and Mr. M. Yacoub at the National Heart Hospital, 
London. The purpose of the study is to investigate people's reactions 
to heart surgery. It is particularly important to find out about any 
difficulties which are experienced in returning to normal life after 
such surgery. If there are any problems, then I hope that this study 
may make it possible to prevent their occurrence in the future.
Since you are one of the relatively small group of people who have had 
this type of surgery quite recently, I would be grateful if you would 
help me with my project by completing the enclosed questionnaire. Any 
information you can give me will be most valuable; it will provide a 
basis for the next stage of the study, when I shall be following up a 
group of patients who have yet to have surgery.
Whatever you say will be treated as confidential.
If you have any problems relating to the questionnaire, I shall be only 
to happy to discuss them with you. I can be contacted on Guildford
71281, Extension 830. Should there be no reply on that extension, a 
message can be left on Extension 418. Please do not hesitate to get in 
touch with me if the need arises; also, please free to add comments to 
the questionnaire, especially if you feel that I have not covered 
something you consider to be important.
Many thanks in anticipation of your co-operation.
Yours sincerely.
Mary Herns
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QUESTIONNAIRE
"First of all, can I ask you to think back to the period before your 
operation....
1. How long ago was your operation?
2. Once the decision had been made that you were to have surgery, did 
you have to wait for some time before you were admitted to 
hospital? YES |— | NO j— ]
If YES - How long did you have to wait? ...............
How did you feel about waiting?
3. Before you were admitted to hospital, how would you have described
your general state of health?
GOOD j— j FAIRLY GOOD |— j POOR j— j VERY POOR j— |
4. Had it, at this stage, become necessary for you to give up your
job?
YES n  NO n
If you had already retired, or were not going out to work for some 
other reason please indicate this by placing a tick in this box:
□
5. Can you remember how you felt when it was first suggested that you
might have this surgery?
Did you feel Worried? VERY |— j MODERATELY
Did you feel Depressed? VERY |— | MODERATELY
Did you feel Relieved? VERY j— j MODERATELY
please feel free to write in the space below, or on the back of the 
page.......
□
NOT AT ALLn
□
NOT AT ALL j-.|
□
NOT AT ALL j— |
add at this point,
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6. For how long were you in the National Heart Hospital?
"Can we move on now to consider your time in hospital .
7. Did you return to your home on leaving the National Heart, or did
you first go for convalescence? HOME j— ] CONVALESCENCE j—-j
8. Can you remember anything about your stay in hospital that was in 
some way different from what you had been expecting?
9. Irrmediately following you operation, you probably spent a day or 
two in the Intensive Care Unit (ICU). Is there anything that 
stands out in your mind about your stay there?
10. When the time came for you to return home, how did you feel about 
leaving the hospital and resuming your normal life?
11. Can you remember now whether you expected to have any particular 
problems?
12. Did you actually have any particular problems at this time?
'For the last few questions, we return to the present.
13. In general terms, would you say that you were back to being your 
'old self' yet?
YES n  NO n
If NO - can you say in what way you are different from how you 
used to be?
14. Have your family and friends commented that you have changed in 
any way?
15. Would you describe yourself as being Depressed these days?
YES j | NO | j
If YES - is this MORE than d  LESS than d  the SAME as d  
before surgery?
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16. Would you describe yourself as being Worried these days?
YES j— | NO j— |
If YES -is this MORE than O  LESS than C l THE SAME as O  
before surgery?
17. Since you operation, have you found it more difficult to
concentrate?
YES |— | NO | |
If YES - can you describe your particular problem?
18. Since your operation, has it been necessary for you to make any 
important decisions?
YES n  NO n
If YES - Can you give me an example of such a decision?
Is it now more difficult for you to make such decisions than it 
was before?
YES |— | NO j— j
19. Nowadays, would you say that your Memory was better than, worse 
than or the same as it was before the operation?
BETTER , WORSE r— r ‘ THE SAME
□  □  □
If it is BETTER - can you briefly describe the difficulties that 
you were having before?
If it is WORSE - can you say something about your present 
dif f iculties?
If it is THE SAME - has there ever been a time since the operation 
when it seemed to be worse? YES |— j NO j— |
If YES - When was this? ............
Can you describe the difficulties that you had at this 
time?
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20. Assuming that you had not already retired before your operation,
have you since been able to return to work? YES j— j NO
If YES - Please indicate whether you have returned to the job that
you had before or - whether you have taken up a new position
In either case - What is your job now?  .................
Are you working full-time or part-time?
FULL j— j PART j— ,
TIME LJ TIME 1— 1
21. Do you feel that your family and friends have been affected in any
way by your having had this surgery? YES j—-j NO |—-j
If YES - please explain briefly in the space below:
22. Finally, now that you have had your operation, would you say that
life is as good as you had hoped that it would be?YES j—-j NQ|— j
"Please add any further comments that you may wish to make
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APPENDIX 11
INTRODUCTORY LETTERS, CONSENT FORMS AND 
INTERVIEW SCHEDULES FOR THE MAIN STUDY
Department of Psychology, 
University of Surrey, 
Guildford,
Surrey 
GU2 5XH
Dear
I am carrying out a study with Mr. Yacoub and Mr. Longmore at the 
National Heart Hospital, and I am writing to ask you whether you would 
be prepared to take part in it.
THE PURPOSE OF THE STUDY
As you are probably aware, advances in medicine and surgery have 
eliminated many of the risks that were once associated with heart 
surgery. However, the surgery can still be stressful for some patients 
in a number of ways and difficulties may occasionally arise in the 
course of recovery. The purpose of this study is to examine the 
possible sources of stress and to identify any difficulties that may be 
experienced by such patients whilst returning to normal life after 
surgery. Having done this, we hope to be able to find ways of reducing 
or eliminating these problems for heart surgery patients in the future.
THE PROCEDURE
If you agree to participate in the study, it will mean that I shall need 
to talk to you on three separate occasions:
The first occasion will be as soon as possible after you have been 
referred for surgery. The types of question that I shall be asking at 
this stage will concern such issues as (a) your thoughts and feelings 
about your heart disease and the proposed surgery, (b) the ways in which 
your life has been affected by your having heart disease, and, (c) your 
hopes for the future after surgery has been performed. I shall also ask 
you to complete a few quick questionnaires and to take some pencil-and- 
paper tests measuring memory, attention and reasoning. I would 
anticipate that this would take, in total, about 2-2*$ hours, but it 
would not, of course, be necessary to work straight through from 
beginning to end without the occasional break for a rest!
My intention would be to see you in your own home, at a time convenient 
to you. On the same occasion, I would also, if possible, like to be 
able to talk to your wife, a member of your family or a close friend - 
someone who lives with or near you and who is going to be involved with 
you during your recovery. This would only take about 30-45 minutes of 
their time and, although I would not wish to cause any inconvenience, it 
would be best if I could speak with each of you, in turn, on your own.
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Our second meeting will take place a week or so after your surgery, just 
before you leave the hospital. This will be quite a short session, its 
main aim being to find out about (a) your experiences in hospital, (b) 
how these compared with what you had expected, and (c) your feelings 
regarding the immediate future. There will be no pencil-and-paper tests 
this time, but there will be two or three quick questionnaires for you 
to complete.
The third and final time that I will need to see you will be six months 
after your operation, in your own home and at your convenience. I shall 
want to find out as much as I can about how life has been for you since 
you had your surgery; you will also be asked to complete the 
questionnaires as before and to take the pencil-and-paper tests again. 
As was the case in the first instance, I should also like to be able to 
talk to your wife, relative or friend again on this occasion, and I 
anticipate that this session will take, in total, between 2^ and 3 
hours.
I am hoping that those people who do agree to participate in the study 
will find it interesting and will feel that they themselves benefit from 
having the opportunity to discuss their experiences with me. They will, 
of course, also be providing valuable information which may make things 
easier for patients who undergo the same procedure in the future.
Whilst I hope that you will agree to take part in this study, I would 
very much like to emphasise that, if you decide not to do so, this will 
in no way affect the treatment or care that you receive during and after 
your hospital stay. Furthermore, if you do decide to participate 
initially, you will not be placed under any obligation to continue, 
should you not wish to do so. You will be free to withdraw at any stage 
of the study and, again, this will in no way affect the treatment and 
care available to you.
You may be sure that any information obtained from this study will be 
treated as confidential and will not be identified with any individual 
or individuals.
Finally, if you wish to discuss the matter further before you decide 
whether or not to participate, please do not hesitate to 'phone me on 
Guildford 571281, Extension 830, during office hours. If there is no 
reply on that extension, a message can always be left on Extension 418 
and I will contact you.
If you have already reached a decision, and even if this means that you 
do not want to take part in the study, please complete the attached form 
and return it to me as soon as possible.
Many thanks,
Yours sincerely,
Mary Herns
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To; Ms. Mary Herns,
Department of Psychology, 
University of Surrey, 
GUILDFORD,
Surrey GU2 5XH
N a m e ...............................
I have read and understood your letter and I have decided that I DO / DO 
NOT wish to participate in the study you described.
(Please delete as appropriate)
If you are prepared to take part in the study -
Are you on the telephone (either at work or at home?)
-If so, what is your number?  ......... ...............
—When is it convenient for me to 'phone you to arrange our first 
meeting?
(any particular days or times of day?)
Can you give me some idea of the times of day/days of the week when both 
you and your wife/relative/close friend are likely to be available for 
interview?
Signed:
Date:
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Department of Psychology, 
University of Surrey, 
Guildford,
Surrey 
GU2 5XH
Dear
As it is now nearly six months since you had your surgery in the 
National Heart Hospital, I wonder if you would be agreeable to my coming 
to see you again, at your convenience, in order to carry out my final 
interview.
In my first letter to you, I explained that, at this stage, I shall be
wanting to find out as much as I can about how life has been for you
since the operation. In addition, you will be asked to complete sane of 
the questionnaires again and to repeat the penci1-and-paper tests. I 
anticipate that this will take between 2 and 2^ hours. I should also, 
at this time, like to talk to your wife/relative/close friend for about 
30 minutes.
I do, of course, hope that you will want to continue to be involved in 
this study, but I would just remind you that you are under no obligation 
whatsoever to do so. Should you decide to withdraw now, it will not
affect any further treatment or care that you may require.
I have enclosed a form and stamped addressed envelope for your reply; I 
would be grateful if you would complete the form and return it to me as 
soon as possible.
I look forward to seeing you again and, in the meantime, hope that all 
is going well for you.
With best wishes,
Mary Herns
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Tos Ms. Mary Herns,
Department of Psychology 
University of Surrey, 
Guildford,
Surrey 
GU2 5XH
N a m e ...................... .......
I DO/ DO NOT wish to continue to participate in the study.
If you are prepared to continue to take part in the study -
When is it convenient for me to 'phone you to arrange this meeting?
Can you give me some idea of the times of day/days of the week when both 
you and your wife/relative/close friend are likely to be available for 
interview?
Signed: ................... ..........
Date: ..............................
NOTE: Please let me know if there have been, or soon will be, any 
changes in your address and/or telephone number.
New address...... ................ .
as from
New telephone number 
as from ...........
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N a m e ......................... Interview d a t e ...........
Age ...............  Date of birth ....... .........
Occupation ......................  Presently working/Retired*/
Presently not working (due to 
illness)*/
Presently unemployed*
*Since when  ...........
PRE-OPERATIVE INTERVIEW - Subject
Marital status ..............
Number of children, if any - Sex Age Living at home?
Previous hospitalisation - Yes/No 
If Yes - For what reasons, and when
Previous surgery - Yes/No
If Yes - Nature of surgery and date(s)
Any family history of heart disease (specify)
Does subject know of anyone who has had any form of heart surgery in the 
past? Yes/No
If Yes - How did this surgery go?
"Now, I am interested to find out how you feel about your heart 
condition and about the prospect of going into hospital for surgery. 
There are no right or wrong answers to the questions that I shall be 
asking you, I only want to know what you think and feel. Anything that 
you tell me will be treated as confidential.
I would like to begin by finding out a little about how you see yourself 
and your life in general ..............."
Administer - i) Semantic differential ~ 'Myself as I am now'.
ii) STAI - A State.
iii) BDI, short form.
iv) STAI - A Trait.
"Now I'd like to concentrate on matters which are more directly related 
to your health.........."
Q1 How important do you consider good health to be?
Very important x x x Not at all important
1 2 3 4 5  (circle number chosen)
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Q2 Apart from your heart condition, how do you rate your own general 
health?
Very good x x x Very poor 
1 2 3 4 5
Q3 What do you think are the factors that contribute, for better or 
for worse to your general state of health?
Prompt (if necessary)
Self - Thoughts/Actions......  ..........................
Others........................ ....................................
Luck/Chance................... ....................................
Rank order (importance)  ......
04 To what extent do you feel that you have control over your general 
state of health?
Complete control x x x None at all
1 2 3 4 5
Q5 For how long now have you had problems with your heart?
Q6 What do you think were the factors that contributed to your 
developing heart disease?
Prompt (if necessary)......... ................................... .
as above...................... ................................... .
Rank order (importance) ...........
Q7 Do you smoke? Yes/No If Yes - cigarettes/cigars/pipe
daily consumption ..............
If No - Have you ever smoked?  .........
Q8 Do you drink alcohol? Yes/No If Yes - details.............
Q9 Do you feel that your family life has in any way been affected by 
your developing heart disease? Yes/No
If Yes - How?........... ..........................................
Do you feel that these changes are-
a) mostly of your own making
b) mostly brought about by other people involved
c) due as much to other people as to you yourself
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Q10 Do you feel that you social life has in any way been affected by 
your developing heart disease? Yes/No
If Yes - How  .............................. .
Do you feel that these changes are -
a) mostly of your own making
b) mostly brought about by other people involved
c) due as much to other people as to you yourself
Qll Up until the present, what kind(s) of medical treatment have you 
received for your heart condition?
Q12 How difficult have you found it to keep to this treatment?
Very difficult x x x Not at all difficult
1 2 3 4 5
If applicable - what made it difficult? ...............
Q13 To what extent do you feel that you were able to carry out medical 
instructions?
Corrqp lately x x x Not at all
1 2 3 4 5
"Finally, I have just a few questions to ask you concerning the surgery 
that you are soon to h a v e ..........?
Q14 Do you have any worries concerning the fact that you will be going 
into hospital? Yes/No
If Yes - specify ....................................
Rank order (amount concern caused)
Q15 Do you have any worries concerning the fact that you will be 
having this surgery? Yes/No
If Yes - specify ............................... .
Rank order (amount concern caused)
Administer - Self Statement Inventory (SSI-P)
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Q16
Q17
Q17a
f
When it was decided that you should have surgery for your heart 
condition, were you given any explanation of what would be 
involved? Yes/No
If No - Would you have liked some information? Yes/No
Did you request any information at the time? Yes/No 
Will you try to find out something about the surgery for 
yourself, between now and the time that you go into 
hospital?
Yes/No
If Yes - specify possible sources .................
If Yes - Did you have to ask for this information? Yes/No
How much information were you given? Was it - too much
— about 
enough
- not enough 
Do you feel that you will try and gain further 
information between now and the time that you are 
admitted to hospital? Yes/No
If Yes - what kind of information? .... .............
- from whom? .... ...................... .
Are there any aspects of your present way of life that you hope 
will be changed/inproved after surgery? Yes/No
If Yes - What are they? ....................................
Rank order (importance)
(Taking each aspect singly .....  )
Regarding ........ .........
How likely do you think it is that this change/improvement will, 
in fact, occur?
Very likely x x x Very unlikely
1 2 3 4 5
What are the factors that you consider will contribute to bringing 
about this change/improvement?
Rank order (importance)
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Administer - Semantic differential - 'Myself as I hope to be after 
surgery'
Q18 How do you feel as regards the outcome of your surgery?
Very optimistic x x x Very pessimistic
1 2 3 4 5
Q19 Once the operation is over, what do you think are the factors that 
can contribute, for better of for worse, to the outcome of your 
surgery?
Rank order (importance)
Administer - McGill Pain Questionnaire, as appropriate.
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FIRST POST-OPERATIVE INTERVIEW - Subject
N a m e ................... Date of interview.................
Date of operation............  Date of discharge ........... .
(Home/Convalescent)
Q1 How well do you feel that you have recovered from your operation?
Very well x x x Very poorly
1 2 3 4 5  (circle number chosen by subject)
Q2 What do you think are the factors that have contributed, for 
better or for worse, to your recovery so far?
Prompt (if necessary)
Self - Thoughts/Actions....... ..............................
Others........................ .................... .......
Luck/Chance................... ............................
Rank order (importance) .....
Q3 How satisfied have you been with the treatment that you have
received whilst in hospital?
Very satisfied x x x Very dissatisfied
1 2 3 4 5
04 In what way(s) could your stay in hospital have been inproved for
you?
05 During our first meeting, I asked you whether you had any worries 
concerning the fact that you would be going into hospital. You
said that you were worried about..................................
(Taking each 'worry' singly ....)
Q5a With regard to ...................
Can I ask you now, did you do anything about this particular 
problem? Yes/No
If Yes - specify..........................
Did the situation about which you were worried actually 
arise? Yes/No
If Yes - what happened?
How would you rate your efforts at tackling this problem?
Very successful x x x Not at all successful
1 2 3 4 5
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Q5a cont.
If No - Do you feel that there was anything that anyone else could 
have done to help Yes/No
If Yes specify ..................................
Did the situation that you were worried about actually arise? 
Yes/No
If Yes what happened?......... .................
How would you rate your efforts at tackling this problem?
Very successful x x x Not at all successful
1 2 3 4 5
Q6 I also asked you at that time, whether you had any worries
concerning the fact that you were to have this surgery. You
replied that you were worried b y ........................
(Taking each 'worry' singly.........)
Q6a - as per question 5a, above -
Q7 To what extent do you feel that you have been involved in your own
care and treatment during your time in hospital?
Involved to a considerable x x x Not involved at all 
extent
1 2 3 4 5
If appropriate: Can you describe the way(s) in which you were
involved?
Q8 All subjects: Was this amount of involvement - too much/ just
right/ not enough for you?
Q9 Do you have any problems at present? Yes/No
If Yes - give details ................. ................... .
(For each problem.......)
Q9a What do you think are the factors that have contributed to causing 
this problem?
Prompt if necessary ........ ......................... ........
(as above) ..........................................
Rank order (importance)  .........
Q9b Do you feel that this problem can be solved/ Yes/No
If Yes - What do you think are the factors that can contribute to 
solving this problem?
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If No - Can you see any way(s) in which it will be possible for 
you to 'live with' this problem?
Q9b cont.
Q10 Do you anticipate having any problems during the next six months?
If Yes - describe............. ..................................
(For each anticipated problem...........)
QlOa Regarding .............
How likely do you consider the occurrence of this particular 
problem to be?
Certainty x x x Remote possibility 
1 2 3 4 5
If this problem were to occur, what do you think would be 
contributing factors?
Rank order (importance)
Qll What treatment has the doctor ordered you to follow once you leave 
hospital? ...............................
Qlla How difficult do you think it will be for you to keep to this 
treatment?
Very difficult x x x Not at all difficult 
1 2 3 4 5
Qllb Are there any aspects of the treatment that you feel are 
particularly likely to cause you to have problems? Yes/No
If Yes - What are they?....... ........ ...........................
Rank order (amount difficulty)
Q12 What do you think are the factors that can influence, for better 
or for worse, you recovery over the next six months?
Rank order (importance)
Q14 All in all, how do you feel as regards your progress over the next 
six months?
Very optimistic x x x Very pessimistic
1 2 3 4 5
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Administer - i) STAI - A State
ii) BDI, short form
iii) McGill Pain Questionnaire, as appropriate
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SECOND POST-OPERATIVE INTERVIEW - Subject
N a m e    Date of operation...........
Date of interview...............
Q1 How well do you feel that you have recovered from your operation?
Very well x x x Very poorly
1 2 3 4 5  (circle number chosen)
Q2 Can you say how well this compares with what you would have hoped? 
Much better/A little better/About the same/A little worse/Much 
worse
(Delete as appropriate)
Q3 What do you think are the factors that have contributed, for 
better or for worse, to your recovery so far?
Prompt if necessary........... ...................... .............
Self - Thoughts/Actions....... ....................................
Others ......... ..........................
Luck/Chance Rank order (importance) ............
Q4 From the time that you left hospital, up to the present, how would 
you describe the course of your recovery?
Prompt - if necessary: Did it go smoothly, getting a little
better from one day to the next, one week
to the next?
Did it proceed in fits and starts, good 
days followed by bad days?
Q5 Have there been any major events, either in your life or in the
lives of those close to you, since you left hospital? Yes/No
If Yes - describe............. ....................................
Q6 How would you rate your own general health at the moment?
Very good x x x Poor
1 2 3 4 5
Q7 Do you have any physical problems at the moment? Yes/No
If Yes describe ............. ...................
(For each problem mentioned)
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Q7a Regarding ..................
What do you consider are the factors that have contributed to 
bringing about this problem?
Prompt if necessary ..........................................
Self -Thoughts/Actions ....... ..................................
Others Rank order (importance)..................
Luck/Chance............. ..........................................
Q7b Do you think that it will be possible to overcome this problem? 
Yes/No
If Yes - What do you consider to be the factors that can 
contribute towards the solution of this problem?
Prompt (if necessary) ................................
Rank order (importance)
If No - Can you see any way(s) in which it will be possible for 
you to live with this problem? Yes/No
If Yes - describe....... ...............................
Q8 Do you have any emotional problems at present? Yes/No
If Yes - specify........ .......................................
(For each problem described.........)
Q8a }
Q8b } as per questions 7a and 7b above
Q9 When I saw you before you left hospital, I asked you whether you
anticipated having any problems in the next six month period 
between then and now. You replied that you were worried about
(Taking each worry singly ...)
Q9a Regarding  .........
Can I ask you now, did this problem occur? Yes/No
If Yes - What factors do you consider contributed to bringing 
about this problem?
Prompt (if necessary) ................................ .
as above ....................................
Rank order (importance)   .........
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Q9b Has it been possible/Do you think that it will be possible to 
overcome this problem? Yes/No
If Yes - What do you consider to be the factors that made it 
possible/will make it possible to overcome this problem?
Prompt (if necessary)........ ....................................
as above...................... ............. ......................
Rank order (importance) ...........
If No - How has it been possible/Can you see any way(s) in which 
it might be possible for you to 'live with' this problem? Yes/No
If Yes - Describe ..........................................
Q10 Have you, in the six months since your operation, had any 
difficulties in following the treatment prescribed for you by the 
doctor? Yes/No
If Yes - What do you consider contributed to bringing about
these difficulties?
Pronpt (f necessary).......... ....................................
as above...................... ............. ......................
Rank order (importance) ...........
Which, if any of the difficulties have you been able to tackle? 
What have you done about them?
QlOa Has your treatment been changed in any way since you left the 
hospital? Yes/No
If Yes - what form(s) of treatment are you now receiving?
QlOb Do you now have any difficulties following your treatment? Yes/No 
If Yes - What factors do you consider contributed to bringing 
about these problems?
Prompt (if necessary)......... ....................................
as above...................... ................. ...................
Rank order (inportance) ...........
What steps, if any, have you been able to take towards resolving 
these problems?
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Qll Please think back to the medication that you were taking before 
your operation. Are you now taking ~ more tablets
fewer tablets
the same number of
tablets
Administer - McGill Pain Questionnaire (if appropriate)
Q12 Please think back to the pain that you experienced before you had 
your surgery. Overall, would you say that you now get- more pain
- less pain
- the same 
amount 
of pain
(Comments  .....  )
Q13 During our first meeting, before you were admitted for surgery, I 
asked you whether there were any aspects of your way of life at 
that time that you hoped might be changed/improved following
surgery. One aspect that you mentioned was .............
(For each aspect)
Q13a Regarding ...............
Can I ask you now, has this change/improvement come about? Yes/No
If Yes - What factors do you consider contributed to bringing 
about this change/improvement?
If No - What are the factors that you believe are responsible for 
the non-occurrence of this change/improvement?
Rank order (importance),
Q13b (If the change has not come about) Do you still hope that this 
change/improvement will occur at some time in the future? Yes/No
If Yes - How strongly do you hope that this will occur?
Extremely strongly x x x Not strongly at all
i 2 3 4 5
Q14 Do you feel that your family life has changed in any way(s) since 
your operation? Yes/No
If Yes- How? ................ ...................
(For each aspect mentioned)
4 8 7
Q14 cont.
What do you consider to be the factors responsible for bring about 
the change?
Prompt (if necessary)  ..
as above ....................................
Rank order (importance) ...........
Q14a All in all, how do you feel about the changes that have occurred 
in your family life? If you compare your family life now with the 
way that it was before your surgery, would you say that it is 
now -
Much better/A little better/The same/A little worse/Much worse 
(delete as appropriate)
Q15 Do you feel that you social life has changed in any way(s) since 
you had your surgery? Yes/No
If Yes - How? ..........................................
(For each aspect mentioned............)
What do you feel to be the factors responsible for bringing about 
this change?
Prompt (if necessary) ....................................
as above ....................................
Rank order (importance) ............
Q15a All in all, how do you feel about the changes that have occurred 
in your social life? If you compare your social life now with the 
way it was before surgery, would you say that it is now - 
Much better/A little better/The same/A little worse/Much worse 
(delete as appropriate)
Q16 (Excluding all those who were retired prior to surgery .....)
Have you been able to return to work? Yes - full-time
Yes - part-time 
No
Q16a If Yes - Is this in the same position that you held prior to 
surgery? Yes/No
If No - What is your new position? ...............................
When did you return to work? ..... .........................
Are you now working for - more hours/the same number of 
hours/fewer hours - than before surgery? (delete as appropriate)
Q16b If No - Have you been told that you are well enough to return to 
work? Yes/No
If Yes - Do you have a position to which you can return? Yes/No
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Q16b
Q17
Q18
Q19
If Yes - Specify nature of work sought
cont.
If No - Have you started to seek work? Yes/No
(Subjects - not back at work, but well enough to return, presently 
seeking a post)
What do you think are the factors that have contributed to your 
lack of success, so far, in finding a job?
Prompt (if necessary) ................................... .
as above ...................... .............
Rank order (importance)  ........
How do you feel about finding work in the next six months?
Very optimistic x x x Very Pessimistic 
1 2 3 4 5
How important is it to you to find work?
Very important x x x Not important at all
1 2 3 4 5
Administer - Semantic differential - 'Myself as I am now'
Have you noticed any changes in yourself since you had your 
operation?
If so, please describe
Prompt, if necessary: Changes in temperament, ways of relating to
others, activities, etc.
Administer - i) STAI - A State
ii) BDI - Short form.
Generally speaking, how do you feel as regards your progress over 
the next six months?
Very optimistic x x x Very pessimistic
1 2 3 4 5
Do you foresee any problems occurring in this time? Yes/No
If Yes ~ specify nature ........................
(Dealing with each problem in turn...... )
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Q19a Regarding......... ......
How likely do you consider the occurrence of this particular 
problem to be?
Certainty x x x Remote Possibility
1 2 3 4 5
If this problem were to occur, what do you think would be 
contributing factors?
Prompt (if necessary) ....................................
as above ....................................
Rank order (importance) ...........
Q20 What are the factors that you feel can influence, for better or 
for worse, your recovery over the next six months?
Prompt (if necessary) ....................................
as above ................................... .
Rank order (importance) ...........
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PRE-OPERATIVE INTERVIEW - Spouse
Name of respondent.................... Date of birth ....
A g e .......................... Date of interview.....
Name of subject ...................
"Mrs ........, I would like to ask you a few questions regarding your
views on matters of general health. I am also interested in your 
feelings about your husband's heart condition and his future surgery.
There are no right or wrong answers to the questions which I am about to 
ask, I only want to hear you own ideas. Anything that you tell me will 
be treated as confidential.
In these first few questions, 1 would like to hear your views as they 
relate to your own health......
Q1 How important do you consider good health to be?
Very important x x x Not at all important
1 2 3 4 5
Q2 How would you rate your own general health?
Very good x x x Very poor
1 2 3 4 5
Q3 What do you think are the factors that contribute, for better or
for worse, to your general state of health?
Prompt (if necessary) ...............................
Self/Thoughts/Actions .................................
Others Rank order (importance) ...........
Luck/Chance ..............  ...............
Q4 To what extent do you feel that you have control over your general 
state of health?
Complete control x x x None at all
1 2 3 4 5
"The remaining questions concern your husband's heart condition and the 
surgery that he is soon to h a v e  "
05 What do you think were the factors that contributed to your
husband's developing heart disease?
Prompt (if necessary) ................. ..................
Self/Thoughts/Actions ..................................
Husband Rank order (importance) ...........
Others ..............  .......... .
Luck/Chance
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Q6 Do you feel that you have in any way been affected by your 
husband's developing heart disease? Yes/No
If Yes - How? .......................... .....................
Do you feel that these changes are -
a) mostly of your husband's making
b) mostly of your own making
c) due as much to yourself as to your husband
d) (some other - specify) ...................
Q7 Do you feel that your family life has in any way been affected by 
your husband's developing heart disease? Yes/No
If Yes - How ................................................
Do you feel that these changes are -
a) mostly of your husband's making
b) mostly of you own making
c) brought about mainly by other members of 
the family (Who? )
d) due to much the same extent to each of the 
parties involved
e) (some other - specify............ )
Q8 Do you have any worries regarding the fact that you husband will 
soon be entering hospital for surgery? Yes/No
If Yes - specify
Prompt (if necessary)......... .................................
Rank order (amount concern caused)
Administer - Self Statement Inventory (SSI-S)
Q9 Are there any aspects of your own way of life that you hope will 
change/improve following your husband's surgery? Yes/No
If Yes - specify ....................................
Rank order (amount of concern caused)
(Deal with each aspect in t u r n ......... )
Q9a Regarding .....
How likely do you think it is that this change/irnprovement will, 
in fact, occur?
A Certainty x x x Very Unlikely
1 2 3 4 5
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Q9a cont.
What are the factors that you consider will contribute to bringing 
about this change/improvement?
Prompt (if necessary)......... ............. ......................
as per Q5..................... ................................
Rank order (importance)...... ......
Q10 Are there any aspects of your family life that you hope will 
change/improve following your husband's surgery? Yes/No
If Yes - specify.............. ....................................
Rank order (importance)
(Deal with each aspect in turn....)
QlOa Regarding ...................
How likely do you think is that this change/improvement will, in 
fact, occur?
A Certainty x x x Very unlikely
1 2 3 4 5
What are the factors that you consider will contribute to bringing 
about this change/improvement?
Prompt (if necessary) ......... ..........................
as above ............. ......................
Rank order ( importance).......... .
Qll All in all, how do you feel about the outcome of your husband's 
surgery?
Very optimistic x x x Very pessimistic
1 2 3 4 5
Q12 Once the operation is over, what do you think are the factors that 
can influence, for better or for worse, the outcome of your 
husband's surgery?
Prompt (if necessary) ....................................
as above ....................................
Rank order (importance)............
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Name of respondent.................... Date of interview ........
Name of subject............... ........
Q1 How well do you feel that your husband has recovered from his
surgery?
Very Well x x x Very poorly
1 2  3 4 5 (circle number chosen by
respondent)
Q2 Can you say how well this compares with what you would have hoped?
Much better/A little better/About the same/A little worse/Much
worse
(delete as appropriate)
Q3 What factors do you feel have contributed, for better of for
worse, to your husband's recovery to date?
Prompt (if necessary) ....................................
Husband- Thoughts/Actions ....................................
Self Rank order (importance).......... .
Others ..........  ......... ..........
Luck/Chance
Q4 Have you noticed any changes in your husband since he had his
surgery?
If so please describe: ...........................................
POST-OPERATIVE INTERVIEW - Spouse
Prompt - if necessary - changes in activities, temperament, ways 
of relating to others, etc.
Q5 Do you feel that your own life has changed in any way(s) since 
your husband had his surgery? Yes/No
If Yes - How ................................................
What do you consider to be the factors responsible for bringing 
about the changes(s)?
Prompt (if necessary) ....................................
as above ....... .......................... .
Rank order (importance)........ .
Q5a* When we met before, I asked you whether there were any aspects of 
your own life that you hoped might change/improve following your
husband's surgery. You replied .......................
(For each change mentioned  .......)
* if applicable
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Q5a cont.
Regarding ...............
Can I ask you now, did this change, in fact occur? Yes/No
If Yes - What do you consider were the factors that contributed to 
bringing about this change/improvement?
If No - What are the factors that you believe are responsible for 
the non-occurrence of the change/improvement?
Prompt (if necessary)......... .................... ...............
as above ....................................
Rank order (importance)...... ......
If No - Do you still hope that this change/improvement will occur 
I at some time in the future?
If Yes 'how strongly' do you hope that this will occur?
Extremely strongly x x x Not strongly at all
1 2 3 4 5
Q5b All in all, how do you feel about the changes that have occurred
in your own life since your husband's surgery? If you compare 
your life now with the way it was before, would you say that it is 
now:
Much better/A little better/The same/ A little worse/Much worse 
(delete as appropriate)
Q6 Do you feel that your family life has changed in any way(s) since
your husband had his surgery? Yes/No
If Yes - How? ................................................
What do you consider to be the factors responsible for bringing 
about these changes?
Prompt (if necessary)......... ....................................
as above ....................................
Rank order (importance)............
Q6a* Before your husband's surgery, I asked you whether there were any 
aspects of your family life that you would like to see 
change/improve following your husband's surgery. You replied
(for each aspect mentioned .... proceed as for Q5a). 
*if applicable
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Q6b All in all# how do you feel about the changes that have occurred 
In your family life since your husband's surgery? If you compare 
you family life now with the way it was before# would you say that 
it is now;
Much better/A little better/The same/A little worse/Much worse
Q7 Generally speaking# how do you feel as regards your husband's
progress over the next six months?
Very optimistic x x x Very pessimistic
1 2 3 4 5
Q8 Do you foresee any problems occurring during this time? Yes/No
If Yes specify nature ..........................................
< Rank order (most worrying) ..............
Q8a Regarding the 'most worrying' problem.....
How likely do you consider the occurrence of this particular 
problem to be?
A Certainty x
1 2
What factors do you 
problem were to occur?
Prompt (if necessary) 
as above
Rank order (importance)
Q9 What do you feel are the factors than can influence, for better or 
worse, your husband's recovery over the next six months?
Prompt (if necessary) ................ ...................
as above
Rank order (inportance)............
x x Remote possibility
3 4 5
feel would be involved if this particular
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APPENDIX Ills THE SELF-OONCEPT SEMANTIC DIFFERENTIAL
Instructions for completion of Self Concept Semiantic Differentials 
'Myself As I am Now'.
Now, I would like to find out about the way in which you 'see' yourself 
AT PRESENT. In order to do this, I am going to ask you to make 
judgements against a set of descriptive scales, each one Consisting of 
an adjective and its opposite. The scales are printed on the following 
page, but, before you turn over, here are some instructions as to how 
the scales are to be completed.
Firstly - I would like you to think about 'MYSELF AS I AM NOW'
Then - if you consider the idea of yourself is closely related to either 
end of the scale, then please place a cross as shown below"
* Good ......................... Bad
or
G o o d ....................  A . Bad
- if you feel that the idea you have of yourself is related to one 
or other end of the scale (but not closely so), please place your 
cross as follows;
Good ...   Bad
or
G o o d .................  . ... Bad
- if you feel that the idea you have of yourself is equally 
related to both ends of the scale, or that particular scale is 
completely irrelevent, please place your cross in the middle 
space, thus;
Good  .......  A ..............  Bad
Finally, there are a few points to bear in minds
1. Please make sure that you do not leave out any of the scales.
2. Do not put more than one cross on any scale.
3. Please work quite quickly through the scales.
4. Please do not worry or puzzle over the individual scales, for I
would like your first impressions and irnnediate feelings. 
However, I would also ask you not to be careless, for your true 
impressions are required.
.......  Now, please turn over and complete the scales
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Name
Date
MYSELF AS I  AM NOW
Good
Sociable
Sad
Brave
Useless
Dependent
Valuable
Likeable
Bad
Withdrawn
Happy
Timid
Useful
Independent
Worthless
Dislikeable
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APPENDIX IVs THE SUBJECTS' SELF-STATEMENT INVENTORY
N am e........................
D a t e ...........
SSI-P
The purpose of this questionnaire is to find out about your thoughts 
concerning your heart surgery.
Below, are a number of 'self-statements' that people might make whilst 
waiting for such an operation. Please read each of these 'self- 
statements' and indicate how frequently each one has occurred in your 
thoughts SINCE THE TIME WHEN YOU WERE REFERRED FOR SURGERY.
i
HARDLY VERY
EVER OFTEN
1. I find myself thinking about whether 
or not the operation will be 
successful. 1 2 3 4 5
2. I believe that I am to be operated upon 
by one of the best surgeons there is and 
that he will do a first-class job. 1 2 3 4 5
3. I find myself worrying as to whether 
I will be able to be a good patient 
and do all that is expected of me. 1 2 3 4 5
4. I remind myself that, in the past, I have 
been successful in coping with stress and 
pain, and that I should be able to cope 
with this surgery. 1 2 3 4 5
5. I wonder whether there is a chance that 
I might not survive this operation. 1 2 3 4 5
6. I tell myself that this operation must be 
done if there is to be any chance of my 
condition improving. 1 2 3 4 5
7. I worry that something might go seriously 
wrong during the operation. 1 2 3 4 5
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SSI-P
8.
(cont'd) HARDLY
EVER
I tell nr/self that I am going to a 
hospital which specialises in treating 
my kind of condition. All the staff 
will have treated many patients like 
me in the past and will know exactly 
what to do. 1 2 3
VERY
OFTEN
4 5
9. I find myself questioning whether surgery 
is the best treatment for my heart 
condition. 1 2 3 4 5
10. I think about those people I have heard 
about or met who have also had this 
surgery and I remind myself that, in the 
main, the surgery went well for thou. 1 2 3 4 5
11. 1I am worried that I may experience pain 
during the days following the operation.1 2 3 4 5
12. I think of the considerable concern that I 
may be causing my wife and family. 1 2 3 4 5
13. I think it is marvellous that 
doctors have been able to develop this 
form of surgery to help people with 
heart conditions such as mine. 1 2 3 4 5
14. I am looking forward to having this 
operation. 1 2 3 4 5
15. I worry that the surgery will leave 
me badly scarred. 1 2 3 4 5
16. I consider myself very fortunate to 
have been offered the chance of having 
this surgery. 1 2 3 4 5
17. I worry that I may still have a heart
attack even after the surgery has
been performed. 1 2 3 4 5
18. I am hoping that this surgery will
make me a 'new man'. 1 2 3 4 5
★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★■ft
You# yourself# may have some other thoughts# not included in the list 
above, but which relate to your surgery. Please fill these in on the 
lines overleaf and indicate how frequently each one occurs. Continue on 
the back page if you need to.
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APPENDIX Vs THE SPOUSES' SELF-STATEMENT INVENTORY
N a m e ...........
D a t e ...........
SSI-S
The purpose of this questionnaire is to find out about your thoughts 
concerning your husband's surgery.
Below, are a number of 'self-statements' that people might make whilst 
waiting for such an operation. Please read each of these 'self- 
statements' and indicate how frequently each one has occurred in 
your thoughts SINCE THE TIME WHEN YOUR HUSBAND WAS REFERRED PCS? 
SURGERY.
j ★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★A"***
HARDLY VERY
EVER OFTEN
1. I find myself thinking about whether 
or not the operation will be
successful. 1 2 3 4 5
2. I believe that my husband is to be 
operated upon by one of the best surgeons 
there is and that he will do 
a first-class job. 1 2 3 4 5
3. I find myself worrying as to whether 
my husband will be able to be a good 
patient and do all that is expected 
of him. 1 2 3 4 5
4. I remind myself that, in the past, he has 
been successful in coping with stress and 
pain, and that he should be able to cope 
with this surgery. 1 2 3 4 5
5. I wonder whether there is a chance that 
he may not survive this operation. 1 2 3 4 5
6. I tell myself that the operation must be 
done if there is to be any chance of his 
condition improving. 1 2 3 4 5
7. I worry that something might go seriously 
wrong during the operation. 1 2 3 4 5
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8. I tell myself that my husband is going 
to a hospital which specialises in 
treating his kind of condition. All 
the staff will have treated many patients 
like him in the past and will know exactly
what to do. 1 2 3 4 5
9. I find myself questioning whether surgery 
is the best treatment for my husband's 
heart condition. 1 2 3 4 5
10.
1
I think about those people I have heard 
about or met who have also had this 
surgery and I remind myself that, in the 
main, the surgery went well for them. 1 2 3 4 5
11. I find myself thinking about the worry 
that my husband is experiencing. 1 2 3 4 5
12. I am worried that I shall not be able to 
support and comfort ray husband as well 
as I would wish to. 1 2 3 4 5
13. I think it is marvellous that 
doctors have been able to develop this 
form of surgery to help people with 
heart conditions suchas my husband's. 1 2 3 4 5
14. I am looking forward to my husband having 
this operation. 1 2 3 4 5
15. I worry that the surgery will leave 
my husband badly scarred. 1 2 3 4 5
16. I consider my husband very fortunate to 
have been offered the chance of having 
this surgery. 1 2 3 4 5
17. I worry that my husband nay still have 
a heart attack even after the surgery has 
been performed. 1 2 3 4 5
18. I am hoping that this surgery will
make a 'new man' of my husband. 1 2 3 4 5
You, yourself, may have some other thoughts, not included in the list 
above, but which relates to your husband's surgery. Please fill these
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in on the lines overleaf and indicate how frequently each one occurs. 
Continue on the back page if you need to.
I
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APPENDIX Vis MCX3ILLHMELZRCK PAIN QUESTIONNAIRE 
(after Mendelson & Selvrood, 1981)
MCGIIJj-MELZACK PAIN QUESTIONNAIRE
(Modified, after Mendelson and Selwood, 1981)
N a m e ..................
D a t e ..................
Analgesic (if already adminstered)
1. T y p e .................
2. Dose ............
3. Time given in relation to this t e s t ......................
This questionnaire has been designed to tell us more about your pain. 
Four major questions we ask are:
1. Where is your pain?
2. What does it feel like?
3. How does it change with time?
4. How strong is it?
It is important that you tell us how your pain feels now. Please follow 
the instructions at the beginning of each part.
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PART Is
Where xa your pain?
Please mark, on the drawing below, the area(s) where you feel pain. Put 
if the pain is external, ' I '  if it is internal, near the areas that 
you mark. Put 'El' if the pain is both external and internal.
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PART 2s
Some of the words below describe your present pain. Circle only those 
words that best describe it. Leave out any category that is not 
suitable. Use only a single word in each appropriate category, the one 
that applies best.
What does your pain feel like?
1 2  3 4
Dull Tender Jumping Fearful
Sore Taut Flashing Frightful
Hurting Rasping Shooting Terrifying
Aching Splitting
Heavy
5 6 7
Sickening Punishing Wretched
Suffocating Gruelling Blinding
Cruel
Vicious
Killing
8
Annoying
Troublesome
Miserable
Intense
Unbearable
9
Tight
Numb
Drawing
Squeezing
Tearing
10
Nagging
Nauseating
Agonising
Dreadful
Torturing
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PART 3:
1. Which word or words would you use to describe the pattern of your 
pain?
1 2  3
Continuous Rhythmic Brief
Steady Periodic Momentary
Constant Intermittent Transient
How does your pain change with time?
2. What kind of things relieve your pain?
3. What kind of things increase your pain?
PART 4s
How strong is your pain?
People agree that the following 5 words represent pain of increasing 
intensity. They ares
1 2 3 4 5
Mild Discomforting Distressing Horrible Excruciating
To answer each question below# write the number of the most appropriate 
word in the space beside the question:
a) Which word describes your pain right now? .....
b) Which word describes it at its worst? .....
c) Which word describes it when it is least? .....
d) Which word describes the worst toothache taht you have ever had?
e) Which word describes the worst headache that you have ever had?
f) Which word describes the worst stomachache that you have ever had?
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APPENDIX Vll: CATEGORISATION OF THE DIFFERENT TYPES OF
 COMPLICATION T m T  TOLTIRRED DURJU^IBE" ACUI’E  PHASE---
CATEGORY COMPLICATION TYPE 
(where applicable)
SPECIFIC COMPLICATION
CARDIAC/
CIRCULATORY
Rhythm disorders
Circulatory
Inflammatory
Peri-operative
M.I.
Tachycardia 
Sinus Tachycardia 
Atrial Flutter
Atrial Fibrillation-Transient 
Artrial Fibrillatlon-with 
Right/Left Bundle Branch 
Block
Complete Heart Block - need­
ing 'pacing' resulting in 
intermittent Atrial Fibrill­
ation and Left Bundle Branch 
Block
'Palpitations'
Hypertension 
Peripheral shutdown 
Right-sided circulatory 
overload
Pericarditis 
Pericardial rub
CEREBRAL
Mood disturbance 
Neurological
Paranoid delusions 
Depression and Agression 
Confusion*
Cerebral Vascular Accident 
Epileptic convulsion
RESPIRATORY
Infection
Other
Lung Consolidation/Collapse 
Bronchopneumonia
Elevated hemi-diaphragm
HEALING
Oozing wound
Internal bleeding/Haematoma 
Mobile sternum
RENAL Renal failure
METABOLIC/
'OTHER'
Gastric
Anaemia
Uraemia
Constipation
? Perforated Diverticulum 
Pain and diarrhoea
Possible drug reaction
*in one subject, associated with positive neurological finding of an 
enlarged left pupil. However, normal cerebral function monitor reading.
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APPENDIX Vlll - CLASSIFICATION OF MEDICATIONS ORDERED 
ON DISCHARGE FROM HOSPITAL
CLASSIFICATION NAME OF DRUG ACTION/INDICATION
CARDIAC
Persantin/
Dipyridamole
Propranolol
Iso-sorbide
Digoxin
Atenolol
Used in ischaemic heart 
disease, with or without 
angina of effort. Heart 
failure
Anti-arrhythmic
Anti-angina
Heart failure
Heart failure, A-V block
ANTI-COAGULANT Warfarin
Aspirin
Anti-coagulant 
Analgesic, but given here 
for its anti-coagulant 
properties
ANALGESIC Distalgesic Analgesic
DIURETIC
Amiloride
Frusemide
Navidrex
Frumil
Diuretics -lessen the strain on 
the heart -indications:heart 
failure, hypertension
CNS
Phenytoin
Carbemazepine
Temazepam
Reactivan
Anti-eplleptic 
Anti-epileptic 
Night sedation
CNS stimulant -"in mental and 
physical fatigue"
GASTRIC/
OTHER
Lactulose
Senekot
Anusol
Codeine
Phosphate
Cimetidine
Allopurinol
Aperient 
Aperient 
For haemorrhoids 
Anti-diarrhoea1
For gastric ulceration 
For gout
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